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INDUSTRIAL RECONSTRUCTION. 


It is announced that the Ministry of Labour has 
p:aced before the leading Associations’ of Employers 


and before the Trade Unions a number of proposals . 


respecting the future relations of Capital and 
Labour. The proposals are the outcome of the 
investigations and study upon which a sub-commit- 
tee of the Reconstruction Committee of the Govern- 
ment has been engaged for some time. The per- 
sonnel of the Committee does not matter -greatly, 
for the recommendations have,to pass through the 
mill which is composed of the minds of authorities 
of practical experience on both sides, and it is upon 
the conclusions arrived .at by*these authorities that 
so much must depend. We are all in real earnest 
in our search for ways and means whereby in the 
new industrial situation that -must inevitably fol- 
low the war, there shall be as near an approach to 
industrial peace as is possible in a human state of 
existence: We shall show our sincerity best by 
approaching all proposals that are | authoritatively 
advanced with reason and with sympathy, and one 
of the first things that we have got to recognise is 
that the Government in war-time has given the 
workers, upon whom we have had to rely to furnish 
the wherewithal to wage successful warfare against 
a common foe, the most definite sindertakings for 
the after-the-war period. These undertakings took 
the form of Government guarantees, sanctioned by 
Parliament, which, of course, represents all manu- 
facturing industry concerned in the compact, what- 
ever may be the likes or dislikes of individual firms 
or persons. All concerns that received the benefits 
of the temporary suspension of trade union provi- 
sions which made for limitation of output and other 
things of a like character dear to the heart of 
Labour, whether they will or no are bound by the 
guarantee. 

The agreements thus arrived at have been 
adhered to during the war, but it was not foreseen 
how great would be the effects of the European up- 
heaval upon all industrial conditions. It was not 


foreseen then that there would come a time when 


practically everybody would recognise, as the sub- 
committee suggests in its interim report is the case, 
that the war enforced some reconstruction of in- 
dustry. That we shall not for perhaps a generation, 
if ever again, be able, even if we so desired, to 
return to the industrial state of affairs that obtained 
before the war is as certain as anything well can 
be in these moving times.. We have, therefore, to 
look forward to a new period altogether, in which 
arrangements of all kinds made’ iri the past will 


- 
{ 
4 
- 
‘ 
9 
i 
4 
4! 
! 
. | 
a 
4, Ludgate Hill, London, E.C. 4. aie 


2 THE. ELECTRICAL REVIEW. [Vol. 81. No. 2,067, Sony 6, 1917. 


-come under revision. The very guarantees which 


-have been so definitely given will naturally .be 
among the arrangements calling for attention. It 
is most necessary, as well as being desirable on 
other grounds besides that of sheer necessity, that 
there should be no ground for suspicion or appre- 
hension on the part of Labour that the nation 
desires to avoid obligations that have been shoul- 
dered by its official representatives. We are 
unitedly fighting the most dishonourable foe that 
history has ever made infamous, and it is not likely 
to be the will of the nation to have any taint of dis- 
honour besmirching its own record when it comes to 
settle the problems arising for settlement among 
ourselves. The question, then, arises how, in this 
period of industrial reconstruction, these coming 
days of new relationships, we can all work together 
so that the industrial well-being of the people shall 
be protected by industry being made prosperous, 
and so that, at the same time, Labour conditions 
shall be so revised as to make the position of the 
workers no less, and perhaps far more, satisfactory 
than it could possibly have been if they had been 
able to return to the state of affairs that existed 
before the Unions agreed to the suspension of the 
rules. 

It is recognised by the Reconstruction Sub-Com- 
mittee, in what is described as its Interim Report on 
Joint Standing Industrial Councils, that there must 
be the largest possible measure of co-operation be- 
tween employers and employed; also that any pro- 
posal put forward for securing that end should offer 
to the workpeople the means of attaining improved 
conditions of employment and a higher standard 
of comfort generally. Such proposals should also 
involve “the enlistment of their active and con- 
tinuous co-operation in the promotion of industry.” 
In order to attain these ends it is necessary that 
each industry should have its own organisation, 
representative of its employers and workpeople, 
such organisation to have as its object the regular 
consideration of matters affecting the progress and 
well-being of the trade from the point of view of all 
those engaged in it, so far as this is consistent with 
the general interest of the community. 

The principal recommendation of the sub-commit- 
tee is that if, after the representatives of employers’ 
associations and trade unions have considered the 
propositions, they approve of them so that Govern- 
ment may legislatively act in the same direction, 
Joint Standing Industrial Councils shall be set up 
in the several industries in which they do not already 
exist, composed of representatives of employers and 
‘employed. It is further suggested that in the well- 


organised industries local and works organisations. 


may supplement and make more effective the work 
of the central bodies. There should be triple organi- 
sation—works, districts, and national. The various 
questions that the National Council should handle 
are detailed in the Times of June 29th, to which we 
refer our readers who havé an interest in the matter, 
but have not officially received the interim report. 

It is obvious that efficient and suitable organisa- 
tion is the very first requirement of the situation. 
Many of the points covered in the report will come 
under discussion in the coming months, but this 
question of organisation, upon which we have so 
often and so emphatically dwelt in these pages, is 
essential in the earliest stage of our approaches to- 
ward permanent industrial. peace. The efforts of 
the past year toward that end, including the estab- 
lishment of the Alliance of Employers and Em- 
ployed, will not have been wasted. 

There is not the least room for doubt that -if 
employers and employed are afforded better facili- 
ties for meeting and discussing industrial questions 
together, causes of friction may often be removed, 


reducing materially the number of occasions on 
which it will be necessary, in the words of the com- 
mittee, ‘‘ to contemplate recourse to a stoppage of 
work.” The-necessity of providing some. method 
of ensuring the due observance on both sides of 


agreements thus arrived at must not be overlooked. 


The appearance of the report, in our opinion, is 
most timely, and the general tenor of its proposals 
is satisfactory. We. hope that the employers’ and 
unidns’ organisations which now have it before 
them will find it convenient to advance their criti- 
cisms and suggestions for the improvement of the 
scheme, wherever such may be necessary, without 
delay. 


: Ur to the present the water 
Cheshire powers of this country have occu- 
Water-power pied a very secondary position in 
Proposals. the public estimation; we have not,. 
» of course, any spectacular powers, 
judged by American standards, and, on the other 
hand, we have, or had, an abundant supply of 
cheap coal, both of which considerations have 
tended to obscyre the fact that there are a 
good many low-head water powers possessing 
certain economic possibilities in this. country, espe- 
cially if the price ofcoal remains at a high level. 
In this connection, considerable interest attaches to 
the recent decision of the Chester Town Council to 
apply for a grant of £200 under the Development 
Fund Act of 1909, for the purpose of investigating 
the water-power possibilities of the River Dee above 
Chester, with a view to generating electricity to be 
used for agricultural purposes and for the develop- 
ment of rural industries. 

It will be remembered that the Chester Corpora- 
tion has now experienced the benefits of its own 
hydro-electric development, at the Chester Weir, 
for some 3} years, the system of operation being 
such that electrical energy can be generated with a 
fall of 2 ft. or more, resulting in the production of 
30 per cent. more energy than is usually obtained 
in developments of this nature. Up to March last 
some 5} million units had been obtained from this 
plant at an average cost per unit of .0876d. for 
labour, repairs, &c., and .1483d. for interest and 
lean charges. 

The inception and carrying out of the above pro- 
ject is to the credit of Mr. S. E. Britton, the city 
electrical engineer, whe, in view of the success 
attending the original scheme, and the prospective 
advantages of an adequate supply of electricity to 
the thriving agricultural and rural communities of 
Cheshire, has now brought forward a proposal for 
the further development of the water power in the 
higher reaches of the river. It is considered that 
upwards of a dozen hydro-electric plants could be 
provided in 40 miles of river, and that some 1o mil- 
lion units per annum could be supplied to the adja- 
cent farms and villages. Rough estimates based on 
the Chester scheme show that with operating costs 
at about }d. per unit generated, and an average 
income of 2d. per unit sold, the available surplus 
would allow of a capital expenditure far in excess 
of the probable cost of the works; moreover, such a 
development would utilise a natural source of energy 
now running to waste, and to produce the equiva- 
lent from coal would require some 20,000 tons a year 
of that now precious commodity. The matter has 
been placed before the Board of Agriculture and 
Fisheries, which is obviously a much interested 
party, and it is on the suggestion of the Board that 
the City Council has now’ decided to apply for a 
Government grant towards the cost of the neces- 
sary surveys and investigation of the proposal, 

We congratulate Mr. Britton on having brought 
forward and secured official consideration of a pro- 
ject which combines so many feature ; of economic 
advantage to the people of Cheshire. 
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THE TRAMWAYS AND LIGHT RAILWAYS CONGRESS, 1917. 


‘Ow Friday last the annual meeting of the Tramways and 
Light Railways Association took place at the Institution of 
Civil Engineers, the Hon. Arthur Stanley, M.P., occupying 
the chair during the preliminary stages. The chairman, in 
a short speech, welcoming those present, mentioned that 
the revenue from subscriptions had amounted to £730, and 
“that the expenses had been £647, showing, after allowance 


is made for certain items, a balance to the good of £91 on - 


the year, and giving, with the balance in hand, a total 
balance of £522 to carry forward. , 

Amongst the matters which had occupied the Association 
during the year were the questions of “ leaving certificates ” 
and “ substitution ” ; leaving certificates had been abolished 
and the results of substitution had been somewhat dis- 
appointing. The supply of materials had been the most 
difficult subject, and some relief had been given by the 
Government offering them materials ready for-shipment 
abroad, also by enabling them to import from America. 
Negotiations with the authorities in regard to a standard 
rate of depreciation allowance for motor-’buses had, he was 
glad to say, resulted in an acceptable arrangement. 

The balance-sheet having been approved, the following 
new Members of Council were elected in place of those 
retiring this year :—Mr. R. J. Howley (B.E.T. Co.) as 
vice-chairman ; Mr. A. Good (Cammell Laird & Co.) ; 
Mr. T. B. Goodyer (Croydon); Mr. G. W. Holford 
(Salford); Mr. ©. G. Tegetmeier (Swansea); Mr. W. 
Thom (Potteries) ; and Mr. W. E. Hardy (Bath). 

After a few words from Viscount Chilston, President of 
the Association, who occupied the chair during the 
remainder of the proceedings, Mr. Arthur Norton read a paper 
on “ The Manufacture, Life and Maintenance of Tramway- 


~ car Tires,” which was illustrated by numerous lantern slides. 


In this the author outlined briefly the processesof manu- 
facture from the ingot stage, referred to the importance of 
accurate gauging of the bore, and described the methods of 
heating tires priorto shrinking on to the wheel centres, and 
of removing worn tires, by the use of gas. A safe tempera- 
ture limit, beyond which it is undesirable to go, is 420° C. 
The most important section of. the paper dealt with the 
maintenance of tires; the author urged the importance: of 
observing and recording wear, and of maintaining flanges. 
Less material is cut away from the body of the tire to 
reform the profile, if differences in wheel diameter are 
corrected as soon as possible. 

Tire wear is adversely affected by (1) systems which 
— in very hilly districts ; (2) in narrow streets, where 
sharp curves obtain ; (3) narrow-gauge tracks ; (4) single 
tracks with loops ; (5) worn condition of tracks ; (6) main- 
tenance of car frames ; (7) and motors running against each 
other. The life of a tire is generally concluded when its 
thickness is reduced to 3 in. or j in., although there have 
been cases where pony tires have been worn to about } in. 

The author's firm have carried out a considerable number 
of tests on tramway tires rolled to standard section, some 
being untreated, while others were subjected to a regular 
form of heat treatment. The results of falling-weight tests 
on such tires are shown graphically, being much in favour 
of the heat-treated tires. The paper contains a number of 
diagrafhs of unequal wear in both tires and rails. In con- 
clusion, the author urged on the members the advantages 
of adopting standard tire sections. 


Tn the discussion which followed, Mr. Goop welcomed the paper, 
remarking that if it led to managers looking nearer home for the 
causes of defects instead of blaming the tire makers, it would not 
haye been in vain. The smaller the nip and tension in the tire 
when in position the better, provided a sufficient margin was 
-allowed. In a particular case, a reduction of in. down to in. 
nip had solved the question of tires bursting. Cooling tires by 
water was a dangerous process, particularly with hard tires, and 
air cdoling, which took but little time, should be adopted. 

MR. Moz.ey (Burnley) said they only used bogie cars, and their 
records showed only negligible variations in tire wear, and flanges 
gave no trouble. They had scrapped their old trucks, and now 
obtained excellent results from their own trucks ; he wondered at 
the persistence of the four-wheel car. 

_Me. A. R. Fearniey (Sheffield) pointed out that the sectional 
views, showing tire and rail wear at Sheffield, were intentionally 
bad cases. The uneven and bad wear did suggest that great care 
was required in selecting the right section of rail ; in their case, 
unfortunately, they could not, under pres:nt conditions, replace 


the rails of inadequate section, which had been decided on many 
years ago. It was necessary to turn the tires on the wheels before 
placing them in service, and a more convenient method of removing 
used tires was to saw them through. In maintaining tires, they 
expected to get 5,000 miles’ use for }-in. wear., and to turn the 
tires up once or twice to secure a good flange. He thought_tire 
wear was due to some other reason than had yet been found, 
judging by the different results obtained on systems which operated 
under practically similar conditions. 

Mr. [IRELAND (L.C.C.) agreed that a very small percentage of new 


_ tives was good enough to go straight on to the road. The question 


of gauges was very important when many wheels and tires had to 
Be dealt with and interchangeability was required. He agreed 
with the author that the temperature for shrinking purposes should 
not exceed 400° C., and did not consider that the use of water for 
cooling tires was justified. It was much quicker and cheaper to 
saw old tires off. Experience showed that two tires from the same 
cast gave very different results; one would wear } in. more than 
another. It was important to keep equal diameters, and in the 
L.C.C. service, cars were turned daily to equalise wear and tear. 
He thought the author had not sufficiently mentioned the results 
obtained with heat and oil-treated tires ; tests showed an increase 
in tensile strength from 55 to 78 tons, and under an abrasive test, 
while 2°4 gr. was removed from the untreated, only 142 gr. was 
removed with the treated tires, showing the remarkable results 
obtained by oil treatment. 

Mr. WILKINSON (Huddersfield) referred to the effect of the 
differential gear (introduced by himself) on tire wear. It was fully 
expected that a substantial reduction’ would occur in wear and 
energy consumption, but tliey found, so far, very little saving— 
only 3,000 miles, in tire life. The track was mostly single; the 
flanges all wore in the same manner, from tread to flange, and the 
diameter of tires varied but little, showing not more than yy in. 
difference when discarded. No studs were employed to fix tires, 
but the latter were caulked on the inside to secure them. The 
band ‘brake employed experimentally had practically doubled the 
life of tires ; it had been in use 24 years on one route. The gears 
were adopted to overcome corrugation trouble, and in that respect 
they promised very well. 

Mr. A. V. Mason (South Metropolitan Tramways Co.) 
introduced” the subject of “ Return Fares” for discussion, 
mentioning that women made excellent conductors ; that 
time was saved by platform fare collection, and that return 
fares and weekly tickets were a convenience to passengers 
and conductors. He felt that after the war receipts would 
drop while expenses would remain high, and that the public 
would have to pay the extra money. One method of 
securing this, he suggested, was to charge 1d. per mile, 
divide the mile into four portions, so that overlaps were 
frequent, and issue single fares at the sums of the 1d. stages 
—no odd values—and return journeys ; cheap return 
tickets would be issued for all fares above 1d. 

The 1d. fares were usually over 75 per cent. of all fares 
taken, and the bulk of the rides were under the mile, so 
that a fairly drastic proposal was necessary. 

The workman was protected by the 4d. per mile, and a 
sufficient service before 8 a.m. ahd after 5 p.m. had to be 
given. What was wanted was some method of making the 
short-distance passenger pay who had only the alternative 
of walking, and to offer competitive attractive fares for 
long-distance passengers and joy riders. 

Mr. C. D. Stantey (St. Helens) thought it was very necessary 
to do away with workmen's and similar reduced fares; he did not 
quite ~see why getting up early should entitle a passenger to a 


. reduced fare. He thought there was one undertaking which gave 


no preferential rate, but provided a long stage for 1d. It was very 
difficult’ to answer the argument that a man getting less waves 
than a “ workman” had to pay more fare. 

Mr. H. ENGLAND (Wakefield) considered the author's ideas were 
entirely wrong. He disagreed that women were excellent con- 
ductors, and with return or exchange tickets. They must run a 
tramway on a-cash basis. He did not agree that receipts would 
necessarily decrease after the war, and would be glad to join in an 
agitation for the revision of workmen's fares, as it was unreason- 
able to carry a man earning £4 or £5 a week at reduced rates. 

Mr. Hourorp (Salford) said his Corporation had abolished return 
fares, and endeavoured to do the same with all concessions. He 
could not see why fares should come down again ; many towns 
were shortening the stages, and efforts had been made to raise the 
statutory fare limits. 

Mr. Howey (B.E.T. Co.) hoped that tramway revenues would 
be maintained after the war, as expenses almost certainly would. 
Practically the only industry which could not increase the price of 
its commodity was the tramway industry, and efforts were now 
being made to obtain sanction to the raising of the statutory limits 


_ of fares. 


Mx. E. H. Epwarpes introduced the question of 
“ Standardisation of conditions of labour and rates of pay” 
for discussion: He said that labour long ago came to the 
conclusion that the best and most satisfactory method of 
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dealing with conditions of labour and rates of pay’ was to 
become united. ; > 
It must be admitted that the tramway industry through- 
out the country was most disjointed. Even the various 
negotiations with Government Departments had to be 
carried through by the two Associations instead of one, 
which involved a considerable amount of overlapping. 


— Further, each authority, without consultation with, one 


another—even in cases where inter-running arrangements 
were in force—settled its own labour troubles independently, 
often with disastrous results, which were becoming more 
and more obvious every day. He suggested the possibility 
of forming a united tramway federation to deal with these 
complex problems. There was nothing original in the idea, 
and he saw no reason why it should not be accomplished in 
the tramway industry, which was becoming more and more 
important every year. 

It must not be assumed that the proposal was that a 
standard’ rate of wages should be established for the whole 
country, but that the country should be divided into areas, 
and the rates of wages fixed in such areas in” accordance 
with the cost of living, &c., in such localities. This was the 
system adopted by such trades as engineering, building, &c. 

At the suggestion of,the Commitiee on Production, such 
a federation was in course of formation, the authorities in 
question comprising Lancashire and Cheshire Municipal 
Tramways, and practically all the undertakings in that 
area, including the companies, had promised to join, and a 
Sub-Committee had already been appointed to formulate a 
scheme; he felt confident that the great majority of 
tramway undertakings throyghout the remainder of the 
country would be equally pleased to join a central federa- 
tion, should one be formed. 

Mr. Hourorp (Salford) supported the proposal ; it was felt that 
such a federation would be advantageous both to the under- 


takings and men, and that many troubles would disappear if an 
area were dealt with. 


Mr. How .ey (B.E.T. Co.) suggested that the proposal amounted 
to the standardisation of wages and conditions of work. He 


doubted whether their Association could deal with wages, but it . 


could render assistance in equalising conditions Of work. 

Mr, WHITE (Grimsby) said the Trade Union officials did make 
some allowance to company undertakings which had no ratepayers 
behind them. He saw difficulty in getting uniformity in wages, 
though that might be arranged in regard to conditions of labour. 

Mr. Rosson (Southampton) thought there would be difficulty in 
arranging uniform rates of pay even in small areas, but uniform 
conditions of work could be arranged ; he hoped the Association 
would take the matter up. The author, in reply, said it was diffi- 
cult to separate wages and the conditions of labour, and he thought 
it quite feasible to copy the engineering trades in regard to uni- 
formity in certain localities. 

Women Drivers—MR. A. ROBERTSON then gave a brief resumé 
of the Greenock and Port Glasgow Tramway Co.'s experience with 
women drivers, who represent 62 per cent. of the total. The earlier 
ones were the better trained, and had scarcely any accidents. The 
necessity of time-keeping was not always recognised by them, and 
they were not so satisfactory in emergency as the men. 

Mr. FRED CoutTTs (Paisley) said his experience -was the opposite 
to that given by Mr. Robertson. While women made good con- 
ductors, his experience with them as drivers had been unfortunate ; 
only 13 out of 39 passed out after training, and those who qualified 
had, owing to physical disabilities, dwindled down to one, who had 
been driving 18 months. From an inspection of the Glasgow 
service he found that about 8 per cent. of the cars were driven by 
women, which was nothing to boast about. They had a heavy 
workmen’s service in the morning, some 14,000 early passengers 
being carried each day, and, if the women drivers failed to turn 
out, it would be a serious matter. He had greatly improved time- 
keeping by introducing a bonus arrangement, with considerable 
deductions for broken time. 

Mr. STANLEY (St. Helens) gaid he thought there was a labour 
objection to the use of women drivers, and Mr. MAson (Sutton) 
said he felt that the only way out of the labour shortage was to 
employ women as drivers on level roads, , 
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ERRORS OF REGISTRATION OF 


_» ELECTRICITY METERS WITH VARYING 


LOADS. 


By G. W. STUBBINGS. 


THE errors of registration of electricity meters over periods 
during which there is a variation of the current passing are 
a matter of considerable interest. The problem of obtaining 
the errors of meters on constant loads is one of great sim- 


plicity, but this information gives no prima facie indication 
as to the degree of accuracy with which a meter will register 
over a period during which the load may vary between wide , 
limits. An interesting case of this question is that of a 
house inywhich a moderate load is used for a few hours in 
the evening, one light through the night, and an occasional 
use of one light, an electric iron, or some similar device 
throughout the day. The inaccuracy of the meter on one 
light may be considerable, but. the important point is the 
extent to which this error will affect the total inaccuracy 
over such an extended period as one day. The present 
article is an attempt to investigate this question theoretic- 
ally, and it may be observed that the results apply equally 
to cases of rapidly varying loads, such as are taken by cer- 
tain machines. The investigation is concerned with 
ampere-hour meters only, and variations of voltage have 
not, therefore, to be taken into account. The performance 
of a theoretically accurate meter with varying currents has 


‘been previously investigated, and it is now well known that 


such a meter with eddy-current braking, whether shunted 
or not, correctly records the total quantity of electricity, 
notwithstanding any variation of the eurrent. 

The case of a meter of the commutator type may first be 
considered. With such a meter the error is due to an 
approximately constant frictional torque, and the percentage 
error curve is of the form 9 = K — n/c, » being the per- 
centage error; ” a constant depending on the frictional 
torque ; K, the percentage difference between the correct. 
and ideal speeds of the meter; and c, the current passing. 
Since the meter is inaccurate, the speed of the meter rotor 
will correspond to an inaccurate value of the current, which, 
will be— 

Cm = 0 (1 + K/100 — n/100 ©), 
= ¢+ K c/100 — n/100. 

This expression refers to instantaneous values of the 
current, which may be any function of the time. The 
quantity recorded by the meter will, therefore, be obtaine 
by integrating the expression between the limits 0 and /’, 
’ being the time during which current has been passing. 

f Cult = + K Q/100 — 


Q being the correct quantity. The percentage error will 
accordingly be K — ak, Cqa being the average current over 
the period /. It therefore follows that in the case of a 
meter with an error curve of the form given, the error of 
registration over, a period will be the error at the average 
current over the same period,-whatever be the nature of the 
variation of the current. 

A simple numerical example may be taken of a meter 
with a percentage error of 2 — 2/c, used for four hours per 
day on a constant load of 2a peres when the error is 1 per 
cent. fast, and for the remaining 20 hours on a load of 
(2 ampere when the meter is 8 per cent. slow ; the average 
load being 4 ampere, the inaccuracy of registration over the 
period of one day is 2 per cent. slow. 

It will be immediately apparent that ? in the above 
investigation refers only to times during which current is 
passing through the meter, and that, therefore, the average 
current is to be reckoned on this time only, and is not to 
be taken over periods of no load. This follows, of course, 
from the fact that however bad the performance of 4 meter 
may be, on even moderately low loads, it is always quite 
accurate on no load. The assumption has also to be made 
that the lowest current passing is greater than starting 
current, otherwise the expression for percentage errer will 
not be applicable, 

The case of a meter having fluid as well as solid friction 
may now be considered. With such ameter the error 
curve will be of the form » = K — nic — mc, m being a 
constant depending upon the magnitude of uncompensated 
fluid friction. We have therefore— 


Cm = + K 0/100 — 2/100 — m c?/100 
: 
Cmilt = Q + K Q/100 — ni 100 — 


the pereentage error being K — — (m/Q) dt. 


The portion of the error due to fluid friction is therefore 
proportional to the ratio’ of the mean squate of the current 
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to the average value of the same, and such value of the 
fluid friction error will thus always be higher than that at 
the average load. In the case of most house-service meters, 
not only is the compensation for fluid friction fairly com- 
plete, but the effect of such friction is at the usual loads 
very small ; the value of K is also, owing to the different 
shape of the error curve, higher than in thacase of a meter 
with solid friction only. It is therefore legitimate to assume 
that the accuracy of a house-service. mercury meter over 
extended periods will be equal to that of a commutator 
meter under similar conditions, the circumstance of varia- 
tion of current only being taken into account. : 

The effect of fluid friction with meters of higher capacities 
will become more important with varying loads, the 
magnitude depending upon the nature of the variation. 
With a load corresponding to c = Cc, (1 + @ sin pf), the 
ratio of the mean square to the mean current will be 
Ca (1 + § a’), and the effect of fluid friction is sensibly 
increased, An example may be taken of a 25-ampere 
meter having the values K = 4, 2 = 2,m = } in the 
above formula. The errors at full, half, one-quarter, and 
one-twentieth loads will be respectively 2°1 per cent. slow, 0°8 
per cent, fast, 2°2 per cent. fast, 2-0 per cent. fast. Assuming 
Ca = 16 and a = }, the current will vary between 4 and 
28 amperes. The percentage error being K — /Cqg — m Ca 
(1 + 4 @), substitution of the assumed values giyes a 
figure of 1°25 per cent. slow, corre->onding to the error for 
a constant current of about 20°6 ampercs. 


_ THE MEETING OF THE 
“INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION, 1917,.—IIL 


Fuel Economy. 
Abstract of paper by J. A, P’ .tson (Salford). 

THE necessity for fully utiis::; vur national resources to 
meet the economic conditions arising out of the war has made 
the question of fuel economy one of urgent and vital import- 
ance. The subject is under considération at the present time 
by a sub-committee appointed by the Advisory Council of 
the Department of Scienific and Industrial Research, of which 
Sir George Beilby is chairman, and will no doubt also receive 
attention from the Departmental Committee on Electricity 
Supply recently set up by the Board of Trade. 

It goes without saying that any proposals on ‘national lines 
for economising fuel must necessarily include a large co- 
ordinate scheme for the cheap production of electricity, and 
the time is therefore opportune for consideration of the ques- 
tion by this Association, representing electrical undertakings 
whose output amounts to 70 per cent. of the total output 
from statutory undertakings in this country. 

It is proposed to discuss in the paper the possibility. of 
economising fuel :— 

" By centralising the production of powér; and 
(by) By combining the carbonisation of coal and by-product 
recovery with the generation of electricity. 

For the present purpose the discussion may be confined to 
the better utilisation of coal. 

After deducting the amount of coal exported, the home 
consumption of coal in 1911 was 184 million tons. It remains 
to be considered in what directions economy is possible. 

With regard to the fuel used-for blast furnaces and iron 
and steel production, considerable economies have been 
effected in recent years. The.employment of modern coke 
ovens with by-product recovery plants, referred to later in 
the paper, has extended rapidly, and as a considerable amount 
of surplus heat_is available for the production of power, a 
modern coke oven installation may be regarded as an ex- 
tremely economical method of coal utilisation. While the 
electrification of railways would, in addition to other advan- 
tages, improve their working efficiency, ,it would not, the 
author thinks, greatly affect the amount of fuel consumed. 
There is much room for economy in the fuel consumed at 
mines and also in chemical trades. For power-station engi- 
neers the two items of outstanding interest are ‘‘ Factories ”’ 
and “‘ Domestic Purposes,’’ representing a consumption of 45 
million tons and 39 million tons per annum respectively. 

In view of the growth of power-using industries since 1907, 
the horse-power now installed for factories, including electric 
motors. cannot be less than 13 million horse-power, and is 
probablv more. 

Tt will be fairly safe to estimate that at the present time 
each horse-power hour produced entails a consumption of 
4} lb. of fuel. 

To engineers. who consider this a high figure, it may be 
pointed out that,jor the central stations furnishing returns 


‘ 


for the 1907 census of production the consumption of coal 
comes out at 5.1 Ib. per unit, or about 3.9 lb. per electrical 
horse-power hour. 

In considering these fuel consumptions, regard must be 
had to the low price at which fuel could be purchased up to 
recent years. 

‘In the matter of fuel consumption, the central station has 
enormously improved its position relatively to the private 
power plant during the last few years. The development of 
the steam turbo-generator, the general adoption of extra-high- 
tension transmission, the increased output, and the improved 
load factor, have undoubtedly effected a considerable reduc- 
tion in the 1907 figure of 5.1 lb. per unit. 

In a census taken last year of four groups comprising 26 
electrical undertakings in Lancashire and Cheshire ranging in 
capacity from 500 Kw. up to 90,000 kw., it was found that 
the consumption of coal varied from 2} lb. to 8 Ib. per unit 
sold; the average consumption of all the undertakings in thie 
groups (including the largest municipal undertaking im 
Britain) being 3.2 Ib. The average calorific value of the coal 
may be taken as 12,500 B.rH.v. This figure, équal to 2.4 lb. 
per horse-power hour, represents a reduction of 52 ‘per cent. 
compared with Sir George Beilby’s estimate in- 1905, and 
37 per cent. compared with the average consumption in central 
stations in 1907. 

Very little consideration of these figures is required to show 
that a considerable fuel saving could be effected by an_im- 
mediate transference of the factory power load from private 
plants to central stations. Even admnittle 
one third of the total coal consumption in factories is required 
for direct heating purposes, it will be observed that thé trans- 
ference of the remaining two thirds of the Joad to central 
stations under existing conditions would effect a saving of 
not Tess than 15 million tons of coal per annum. 

With a consumption of 3.2 lb. per unit of fuel containing 
12,500 B.tH.U. per lb., the thermal efficiency comes out at 
only 8} per cent. There are several power stations in the 
United States claiming an overall efficiency of 17 to 18 per 
cent. Under a centralised system of production operating with 
power stations equipped with generators of 15,000 or 20,000 
KW. capacity, combined with water-tube boilers of 10,000 Kw. 
each, and auxiliary plant designed and arranged so as to re- 
duce the heat losses to the absolute minimum, a continuous 
thermal efficiency of 18 per cent. is well within the range of 
possibility. In support of this claim the following estimate 
prepared by a well-known firm of manufacturers for a com- 
bined generator and water-tube boiler unit of 15,000 xw. 
capacity is submitted. 


Steam pressure at stop valve ... ane 200 Ib. 
Initial steam temperature... 650° F. 
Vacuum at turbine exhaust (30-in. barometer) 29 in. 
Feed-water temperature to economiser 140° F. 
Steam consumption at full load per Kw.-hour 10°4 lb. 


Power required for condenser auxiliaries 2 per cent 
Thermal efficiency of turbine, generator, and 
auxiliaries ... bee SEW 
Boiler efficiency... ase 84 ow 
B.TH.U. per KW.-hour ... 16,120 
Thermal efficiency, boilers, economisers, tur- 
bine, generator, and condenser plant host 
If we add the power required to operate artificial draft 
plant, coal and and ash conveyors, and circulating water 


pumps (this should not whder normal conditions exceed 3 per 
cent.), the efficiency of the plant, i.e., the ratio between the 
heat units contained in the coal consumed and their equiva- 
lent in KW.-hours delivered at the switchboard is 20.5 per 
cent. 

Further economies in fuel consumption are possible by in- 
creasing the pressure and temperature of the steam. 
boiler manufacturers are satisfied that there will be no trouble 
in constructing boilers for pressures as high as 500 or 600'Ib., 
and the turbine manufacturers are prepared to guarantee 
turbines to operate at this pressure with steam superheated up 
to 750 deg. F. Boilers have already been constructed for 
350 Tb. pressure, and the following estimates’ which the 
British manufacturers guarantee may be compared with the 
figures in the previous table. 


Steam pressure at stop valve ... 350 1b. 
Initial steam temperature... 
Vacuum at turbine exhaust (30-in. barometer) 29 in. 
Feed water temperature to economiser 
Steam consumption at full load per Kw.-hour 10 Ib. 


Power required for condenser auxiliaries 2 per cent 
Thermal efficiency of turbine, generator, and 

auxiliaries ... ove ose ; 
B.TH.U. per KW.-hour ... tee - 15,370 


Thermal efficiency boilers, economisers, tur- 
+bine, generator, and condenser plant  ... 22°17. 


The increased efficiency due to increased pressure and super- 
heat. is approximately 5 per cent. Allowing 3 per cent. for 
operation of auxiliaries and 12 per cent. for transmission and 
transformer losses. it is possible to obtain an overall efficiency 
of 18.8 per cent. for energy delivered to the consumer. © The 
coal. consumption on this basis would amount to 1.45 Ib. per 
KW.-hour sold, or 1.09 lb. per electrical horse-power, 

If several large stations are interconnected, it will be quite 
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possible to operate the plant in commission continuously at 
or nearly at full load. Under these conditions, the author is 
of the opinion that 10 per cent. wouid be ample to cover 
stand-by and light-load losses. 

Turning again to Sir George Beilby’s estimate, and assum- 
ing a consumption of fuel at the present time for factory 
purposes ‘of 44 lb. per horse-power hour, the possible saving 
is about 3} lb. of fuel, or nearly 75 per cent. It follows that 
if two-thirds of the factory load was transferred the saving 
in fuel would amount to approximately 22 million tons per 
annum. 

With regard to the consumption of fuel for domestic pur- 
poses amounting to 39 million tons per annum, it is question- 
able if the efficiency, i.e., the ratio of heat units actually 
utilised to the heat units contained in the coal consumed is 
more than 5 per cent. The use of gas fires and gas cooking 


appliances is undoubtedly on the increase, and although some - 


may be inclined to disagree, it must be admitted that for con- 
venience and cleanliness they possess distinct advantages. 

the other hand, the products of combustion must be got rid 
of at the expense of heat in the fuel, and it is doubtful if the 
actual efficiency of gas fires is more than 10 or 12 per cent. 

Taking the same basis of comparison, the efficiency of 
electric radiators and cooking devices may be as high as 85 
to 90 per cent., while for convenience and cleanliness they 
far surpass the gas fire or gas cooking stove. The author is 
familiar with a cooking installation of 150 kw. capacity at a 
cotton mill providing 700 meals per day, which has given 
complete satisfaction both on the score of reliability and 
economy, with energy costing 1d. per unit. If energy can be 
sold at prices from d. to 4d. per unit, electric cooking would 
undoubtedly become universal. 

In a particular case a domestic consumption of 13 tons of 
coal per annum was reduced to 2 tons by the adoption of 
electricity for cooking and partial heating. The increased 
consumption of electricity for four quarters of one year 
amounted to 6,820 units. Assuming a consumption of 14 lb. 
of coal per unit, the total amount of coal consumed at the 
central station for this output would amount to 11,900 lb., 
or approximately 54 tons per annum, as compared with 11 
tons saved, or a reduction of nearly 52 per cent. If only one 
half the cooking and heating for which coal is now used was 
performed by electricity supply from central stations, there 
is a possible saving of nearly 10 million tons per annum. 

It is outside the scope of this paper to estimate the cost of 
a national centralised system of electricity production, but it 
appears beyond question that the saving in fuel, amounting to 
not less than 30 million tons per annum for factories and 
domestic purposes alone, would be amply sufficient to meet 
the charges on the capital expended, and also to compensate 
those existing interests which might be adversely affected. 

Tf British manufacturers are to have a fair chance a cheap 
supply of power is absolutely necessary. The benefits to the 
nation, direct and indirect, would be so great that the Govern- 
ment would be justified in. supporting a centralised scheme 
of power production with the national credit, and in making 
such regulations as might be required to ensure its successful 
operation. 

Interconnection of Electrical Undertakings.—The original 
object of the linking-up proposal was to meet the special 
conditions arising out of the war. While fuel saving was put 
forward in the Board of Trade circular letter as the object of 
linking-up, its chief advantage, in the author’s opinion, is that 
it will permit the capacity of existing stations to be more fully 
utilised to meet the increased demand for power which may. 
be expected after the war. As a means of fuel saving it will, 
however, exercise. an important effect, as it will be possible 
with a system of linked-up stations to utilise the more effi- 
cient plant to its fullest extent, shutting down the less effi- 
cient plant during the night, at week-ends. and other times 
of light load. In the case of the 26 Lancashire undertakings 
already referred to, it was estimated that 110,000 tons per 
annum could be saved. 

Linking-up proposals must, however, be considered with 
relation to the bigger’scheme of centralisation, and it will 
be necessary for the local joint boards who operate such 
schemes to possess powers with regard to extensions of plant 
in all the undertakings in their, group, and so ensure that 
extensions will only take place @& those stations which are 
favourably situated for economical generation. Tf only sta- 
tions -which are favourably situated for economical genera- 
tion are permitted to install new plant, menv of the smaller 
stations could shut down immediately, while others might 
retain a portion of their plant to meet peak load demands. 

In no case should financial considerations slone prevent 
the supersession of inefficient generating plant. In_ those 
cases where the financiel burden would be temporarily in- 
creased, it will be sound policy in the national interest to 
extend the repayment period, or even to suspend the _pay- 
ment of outstanding loans, until such times as the economies 
from the new system can be fully realised. 

Carbonisation of Coal.—It is common knowled¢e that from 
a purely thermal efficiency point of view. the carbonisation of 
coal in gas works is a much more efficient process than the 
direct burning of coal in central power stations. The thermal 
efficiency of a gasworks may be as high as 65 or 70 per cent., 
whereas the average thermal efficiency of central power sta- 
tions isin the neighbourhood of 8 ar 9 ver. cent.,- although 
several large power stations are obtaining efficiencies of 


between 12 and 15 per cent. ‘The following comparison will 
illustrate this point :— 
ELECTRICITY WORKS. GASWORKS. 

1 ton of coal (12,500 B.TH.U.) 1 ton of coal (12,500 B.TH.U.) 
burned direct in boiler furnaces will produce 11,000 cb. ft. of 
will produce, at 2} lb. consump- gas = 6,050,000 B.TH.U., 9 cwt. 
tion per unit, 896 units of of coke of 9,500 B.TH.U. per lb. 


electricity. = 9,576,000 B.TH.U., 10 gallons 
Thermal value = 2,965,000 of tar = 1,550,000 B.TH.U. 
B.TH.U. Total, 17,176,000 B.TH.U. 


Thermal efficiency, 11 per cent. Thermal efficiency, 64 per cent. 
Total heat in coal 26,992,000 B.TH.U. 


There is no direct economy in carbonising coal for the pur- 
pose of producing gas to be utilised for firing steam boilers. 
‘The amount of coal consumed by such a process must always 
be greater than the amount of coal required to produce an 
equivalent amount of heat by direct firing. The whole ques- 
tion turns on the value of the by-products produced, and 
before any general scheme-of coal carbonisation is adopted 
it will be necessary to ascertain if there is a permanent and 
remunerative market for these. If the cheap, production of 
electricity will lead to its universal adoption, ‘it would be a 
mistaken policy, for instance, to carbonise coal with the sole 
or primary object of producing a smokeless fuel for domestic 
purposes. 

_To obtain the highest possible efficiency in power produc- 
tion from the carbonisation of coal involves the employment 
of internal-combustion engines. The high thermal efficiency 
of gas engines (about 27 per cent.) has often attracted power 
engineers, but although enormous sums have been spent on 
their development in large sizes, they can hardly be claimed 
as a@ commercial success. 

_ There are two systems apart from the carbonisation of coal 
in gasworks ,(where illuminating gas is the chief product) 
which may be considered. These are :— 

_ (a) Producers of the ‘‘ Mond”’ type, in which coal or coke 
is burned to an ash with or without the production of by- 
products. 

(b) Coke oven installations, which distill coal at a low tem- 
perature producing metallurgical coke as the chief product, 
with a certain amount of surplus gas and other by-products. 
_ The ‘‘Mond”’ producer has been in use for gas engine 
installations with and without by-product recovery plants 
for at least 20 years. It produces gas at the rate of about 
120,000 cu. ft. per ton of coal carbonised, having a calorific 
value of 150 B.TH.U. per cu. ft. 

When‘ employed for by-product recovery, sulphate of am- 
monia is obtained equal to about 4 per cent. of the weight 
of coal carbonised, and about 3 per cent. by weight of a 
somewhat inferior tar. The thermal efficiency of a ‘‘ Mond ”’ 
producer may be taken at 65 per cent. when employed solely 
for the production of; gas. If employed with by-product 
recovery, the efficiency is reduced, owing to the larger amount 
of steam—about two and a half times the weight of coal car- 
bonised—which is required for the furnace. It will be a fair 
estimate to assume that the efficiency under these conditions 
is about 57 per cent. 

Gas Firing of Boilers.—Considerable difference of opinion 
appears to exist regarding the efficiency of gas-fired boilers, 
some authorities placing it as low as. 75 per cent.,- while 
others claim 85 or 90 per cent. The lower efficiency is prob- 
ably the result of tests made with boilers and furnaces origin- 
ally designed for the direct burning of coal. Prof. Bone, in 
his address to the Royal Institution last year, put forward 
the following comparison between the Bone-Court :surface 
combustion gas-fired boiler and direct firing. 


Gas-fired surface Coal-fired 
combustion boiler. boiler, 
Heat lost :—- 
In burnt gases. ... 
In unburnt gases, &c. 73 2°8 fous 
By radiation... she see +0 


100 100. 

Assuming an efficiency of 90 per cent. for gas firing and 

80 ad cent. for direct coal firing, we obtain the following 
results : 


Per cent. 
Efficiency of gas-fired producer with by-product 

Efficiency of gasefired boiler ... 90 
Combined efficiency 51.3 
Efficiency of direct-fired boiler 80 


In other words, for every 100 tons of coal consumed for 
direct firing we require 155 tons to produce the same amount 
of heat from producer gas-fired boilers, against which we re 
cdver 4 per cent. by weight of sulphate of ammonia, and 
4 per cent. by weight of tar. 

An incidental advantage of gas firing is the cleanliness of! 
the boiler house and the better control of the fuel supply. 


There should also be a slight reduction in the labour and . 


maintenance costs. On the other ‘hand. the efficiencies. claimed 
for gas producers’ are only possible with a high load factor, 
and in the case of central stations it would he necessary in 
most cases to supplement gas firing with coal-fired boilers for 
dealing with fluctuations of load. 
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ill It is apparent, therefore, that the whole case for gas firing larger power systems, the process cannét be looked on as [ < 

from producer plant rests on the production of by-pro@ncts. more than a partial solution of the fuel economy problem. 1 z 

_ The most valuable of these is sulphate of ammonia. The It is claimed that instead of metallurgical coke, a soft > 

o.) amount of this by-product depends upon the percentage of smokeless fuel can be produced which is suitable for domestic i 
of nitrogen ‘present in the fuel. The average for British coals purposes; the author is of opinion that an arrangement of \ 

vt. may be takeri at 1.3 per cent., yielding in a “‘ Mond”’ pro- this kind can only have a lo¢al and temporary application, a 

Ib. ducer from 80 to 90 lb. of ammonia sulphate per ton car- and that the burning of fuel for domestic purposes must ; hg 

ns bonised. ultimately be superseded by electricity. 


The following eStimate, based on results obtained from™~ Coal Supplies —While it is proved beyond doubt that vast 


smaller plant, is put forward as an illustration of what might 
be expected from a producer gas-fired boiler installation of 
25,000 KW. capacity, dealing with a maximum demand of 
15,000 Kw. and operating with a 40 per cent. station load 


economies are possible by the better utilisation of coal, there 
is also an enormous wastage going on in mining operations. 
Coal should be regarded as our national capital—a vanishing 
capital, unfortunately—and the greatest natural source of 


ur- i factor. the country’s wealth. The proper grading and classification 


of coals and their treatment by washing and sorting is a . * 


Lys x Direct FIRING. (Boiler efficiency 80 per cent.) subject which is worthy of the continuous attention of a ‘ . 
an 53,000,000 units at, say, 2 lb..of coal per unit committee of scientific experts. . Bia). 
es- generated; tons... oes oe os .. = 48,000 The saving already estimated through better utilisation 
nd Coal at 15s. = £36,000 would doubled under a scientifically organised 
ted system of coal production. 
nd Gas PRODUCER AND Bouzks with By-raopuct Conclusions.—To secure the most economical utilisation of 
of ; : diate the national coal supplies, it is necessary to centralise the 
‘it Boiler efficiency 90 per cent. : production of electricity on a large scale, and to adopt a 
ole Combined efficiency 52 per cent. scheme for its distribution over suitable areas formed without 
stic 74,000 tons of coal at lis. ... ads Ser £55,500 regard to existing municipal boundaries. The consequent 
2,960 tons of acid at £2 as abd des -. = 5,920 cheapening of production would ensure the general use of 
Extra labour on gas plant at Is. 3d. per ton electricity, and would result in a saving in fuel now con- 
carbonised ... ee ies 4,625 sumed in factories, and for domestic purposes of not less 
Extra stores + 1,500 than 30 million tons per annum. 
Extra labour on by-product recovery, including That the erection of large power stations on sites selected 
bagging sulphate of amunonia one ode 2,850 for economical working, and equipped with turbo-generators 
Interést, depreciation, and maintenance on cost and direct-fired boilers, is at present the only proved method 
of producer and recovery plant, 15 per cent. of economical power production on a large scale. 
oal on £52,000 >... oa = - 7,800 That careful investigation should be made .of the present 


ct) f — and potential demand for sulphate of ammonia and other by- 


y £78,195 products, and the sources from which such by-products are 
oke Less 2,960 tons ammonia ¢ulphate at likely to be available in future. That in some cases the 
by- £14 per ton... aA a ... £41,440 generation of electricity can be combined with the production 
Less 2,960 tons of tar at £1 per ton ... 2,960 and manufacture of by-products. a 
2m- i 44,400 In the case of coke oven installations producing blast fur- 
act, nace coke, the surplus heat should be fully utilised in gas-fired 
cts. £33,795 boilers for the generation of elect»icity. : 
ine — That in order to organise the economical production and 
nts A saving per annum over direct firing of £2,205 distribution of coal, the control and operation of all coal 
out The fi of £14 f ; a a al mines in the United Kingdém should be placed under a 
ific e figure of £14 for ammonia sulphate is above the jess central expert authority, the object being to prevent wastage 
wht price is aon the saving would be increased from £2,205 to conveying eos! from the collieries to the users. ? 
£8,125. On the other hand, on the basis of £12 per ton, 
d hs which approximates to the average pre-war price, the saving ‘ . | i aoe 
of £2,205 would be converted into loss of £3,715. Discussion. 
: though producers have been in operation for 20 years, Dr, Ferranti, in opening the discussion, said the coal con- ig 
ct pening on, con ia 
oa it is not suggested that finality of design has been reached. sumption was the vital question; the by-products were the — 
car- Experiments have recently been made with a view to utilis- other vital matter, though a solution of the latter question eee 


fair ing the heat generated by the producer to supply the steam was not perhaps feasible now. He took it that distribution 


required for by-product recovery, and it is possible that deve- 


lopments in this direction may increase the producer effici- 
ency by 8 or 10 per cent. It has also been shown that pro- 
ducers can deal successfully with the lower grades of fuel, 
and as these poorer grades frequently contain as high a per- 
centage of nitrogen as the richer grades, it may be possib 
to utilise the producer with by-product recovery for burning 
grades of coal which it is not profitable under present condi- 
tions to bring to the surface. 

Coke Oven Gas.—The distillation of coal at low tempera- 
tures for the primary purpose of producing metallurgical 
coke, and yielding in addition a quantity of surplus gas of 
high calorific value in addition to other by-products, has been 
advocated in certain quarters as a universal solution of the 
fuel economy problem.. The low temperature at which the 
coal is distilled permits of the recovery of by-products which 
are lost in the producer system. The chief of these are 
benzol and a rich quality df tar, from which are derived toluo- 
lene, naphtha, picric acid, and’ the basic materials for the 
manufacture of aniline dyes. 

Each ton of coal distilled produces about 15 cwt. of hard 
blast furnace coke, which at present has a higher market 
price than its equivalent weight in coal. On the other hand, 
the yield of ammonia is less than from gas producers, being 
about 25 to 30 Ib. per ton of coal. Hitherto the industry has 
been confined to steelworks and collieries, where its advan- 
tages are unquestioned, but the importance of the by-products 
recovered and the possibility of utilising the surplus gas has 
drawn attention to the possibility of combining low tem- 
perature distillation with the production of power. The 
amount of surplus gas is equal to 4,000 to 5,000 cu. ft. per 


ton, having a calorific value of 550 B.tH.U. per cu. ft. The. 


expense of the installation, however, is very. great, and the 
amount of coal consumed to produce a given amount of heat 
in the form of surplus gas is about 12 to 14 times as much as 
would be required for direct firing. ; 

Very little consideration is required to .show that as a 
means of producing power, the coke oven can only have a 
limited application. The demand for electricity in the form 
of light, power, and heat is bound to exceed enormously the 
demand for coke and by-nroducts, and while the surplus heat 
from coke oven gas should be fully utilised. either in indepen- 
dent power stations or where convenient in conjunction with 


costs would also come down with greatly extended use of a © 


electricity. When he discussed the matter before the Institu- 
tion of Electrical Engineers in 1910, he had hoped that greater 
economy would be obtained generally, and had suggested a 
thermal efficiency of 25 per cent., while the author took 18 
per cent. as a possible figure. In the cheaper generation of 
electricity to-day there was, unfortunately, no by-product; the 
gas engine. was. handicapped by the inefficiency of gas 
making, as the cost of obtaining by-products absorbed the 
profit. In any ‘case, at its present price sulphate of ammonia 
was too costly, though if the price ‘were, say, £8 a ton, as he 
estimated it in 1910, there would be a great demand for it. 
By improving the efficiency of the conversion of coal into 
power, and realising to, the necessary extent the by-products, 
the process of providing a general supply of electricity was 
automatically started. He congratulated the Association on 
the work it had done, and on the paper under discussion ; 
nothing so vitally affected the welfare of the country as a 
cheap supply of electricity. 

Bailie Smirx (Glasgow) said he was specially interested in 
the carbonisation of fuel and by-product recovery, in which 
his Corporation had had three years’ experience. The plant 
dealt with about 20 tons a day, and it had proved practicable 
to.make power gas for boilers and recover by-products on a 
commercial basis. The results were better than those indi- 
cated in the paper; although there was no tar, they got 
£14,800 for the liquid obtained, as against only £2,000 for 
tar, and the saving wes about £20,000, as against £2,200 
shown by the author in his paper. Much cheaper coal could 
be used, and Only 1 Ib. of steam per Ib. of coal, as against 
24 Ib. in the Mond process, was required. The liquid by- 
product divided into a series of resins which gave them 
number of dyes direct, and they could dispose of sulphate of 
ammonia at £4 per ton, and still make a profit. The equip- 
ment could be arranged to produce gas or gas and smokeless 
fuel; the latter was an amorphous coke, while gas coke was 
more graphite, and less easy to burn. Experiments showed 
that 13 cwt. of this smokeless fuel gave more heat than a ton 
of ordinary coal, in addition to chemicals and gas of 300 
B.TH.U. 

Mr. Dickinson (liverpool) drew attention to the necessitv 
of solving the difficulty of heating water electrically. if 
domestic heating by electricity was to be developed. The 
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question of interlinking supply undertakings must be looked 


at broadly. : 
Mr. C. H. WorprncHam (President-elect, Inst. of Electrical 
Engineers) thought no sane person would dispute the value 
of the super-station ; he felt strongly that general power supply 
would be brought about by linking-up, co-ordination of sup- 
plies, and the use of super-stations. On the whole, he agreed 
with the author. Was the primary object .very economical 
use of céal or to make the most of the coal by extracting the 
by-products? He had been much criticised for advocating _ 
the combination of the gas and electrical interests, but it was 
foolish to throw away the gas engineers’ knowledge, and 
they should strive to get the maximum possible out of the 
coal. He firmly believed that progress would be_ slow unless 
there was ‘agreement between the public and private supply 
interests, and a scheme on a sound financial basis was carried 


out. He thought it would be preferable to set up a controlling _ 


authority to ensure that. future development was on correct 
lines. He agreed with the author’s views in regard to electric 
cooking. 

Mr. Senvey agreed with the author practically throughout, 


‘and with his conclusions. There were matters affecting the 


use of coal which were not referred to in the paper. If a 
poorer coal were worked generally, the cost per B.TH.U. to the 
public would be increased. The increased use of power in the 
pit did not necessarily mean an increased output from the 
man. ‘Coal carbonisation resulting in “by-product recovery 
meant additional supplies, and they must move cautiously in 
the matter. 

Mr. S. J. Watson (Bury) suggested that station engineers 
should find out what power was used in their areas; in his 
case, he found that he supplied about 20 per cent. of the 
industrial’ load, and he thought it would be found that great 
increases had occurred during the last three years. He agreed 
that the thermal efficiency of electric heating was high com- 
pared with other means. Carbonisation schemes required 
more coal, labour, and money, and were not likely to be 
adopted during the war; he thought they should strive for 
simplification rather than complication of processes. 

Mr. H. S. Ents (South Shields) drew attention to the 
average figure of 5 lb. coal per H.P.-hour for factories, men- 
tioned in the paper, and said that in the case of Bradford, 
he considered it should be nearer 2 lb.; he also asked whether 
coal for heating purposes was included in the figure. 

Mr. Georrrey Porter (Bexhill) complained that oil fuel 
had been neglected by the author. He and others were now 
using coal tar oils, produced in this country, with Diesel 
plant, and no difficulty was experienced in obtaining overall 
thermal efficiencies of 25 to 28 per cent. They obtained 2,000 
units per ton of oil, ‘as against only some 800 units in the 
case of turbine plant. There was an extensive shale belt in 
this country available for oil production, and he thought the 
smaller isolated supply areas would be more economically 
worked by using oil engines than by linking-up with bulk 
suppliers. 

Mr. Ciece (Accrington), speaking from experience of Mond 
plant and large gas engines, modified some of the author’s 
figures for by-products, and agreed with him that the large 
gas-engine installation was not suited for the requirements of 
a centralised power scheme. 

Mr. Ropertson, in reply, said the figures for the Glasgow 
experimental gas plant Were very interesting. but he rather 
doubted the capital cost of £13,000. He had an open mind 
in regard to coal carbonisation processes, and had not con- 
sidered the combination of gas and electricity works, but if 
that would result in national fuel saving. he felt that it must 
be considered. He was interested in the éstimate (by Mr. 
Selvev) that only half the factory power in the country 
would utilise some 8,000 million units per annum: the pre- 
sent output for all purposes was about 2,000 million units. 
No doubt Mr. Clegg’s resylts from by-product plant were 
not unusual at the present time, and as between them and 
those given by Bailie Smith. they must keep an open mind. 
He thought that the available oil fuel would not be much 
more than sufficient for naval and mercantile marine pur- 
poses for some time to come. , 


Electric Vehicle Committee of Great Britain. 
(Formed under the auspices of the I.M.E.A.) 
Report (abstract). 


Constitution of the Gommittee.—During the period covered 
by this report, the constitution of the Committee has been 
broadened by including representatives of the following 
bodies :— 

The Society of Motor Mannfacturers & T 

The Royal Automobile Glub. 

The Jnstitnte of Cleansing Superintendents. 

The British Rubber Tire Manufacturers’ Association. 

The Institution of Automobile Engineers. 


Journal.—The Committee’s journal, The Electric Vehicle, 
has been published each quarter, and continues to gain in 
popularity, as ‘evinced by increased sales. 

Insurance of Electric Vehicles.—As the result of negotia- 
tions, the Car and General Insurance Corporation, Ltd. 
agreed to make certain alterations in their Special Electric 


Vehicle Policy in order to bring it into line with the Com- 
mittee’s views. 

@arging Plug and Receptacle—In regard to the British 
standard charging plug and receptacle, it. was decided to : 
suggest to the Engineering Standards Committee that the 
length of the encasing shell of the receptacle should be in- 
creased by ‘11/16 im. (18 mm.). This alteration does. not 
entail any change in the dimensions of the contacts or insu- 
lating shield, nor will it prevent the receptacle with the in- 
creased dimension receiving the plug as at présent- stan- 
dardised. 

The design is not covered by any patent, consequently 
any manufacturer in this country is at liberty to make it. 

Government Regulations —The Committee has paid close 
attention to orders and regulations issued by Government 
Departments affecting the manufacture and employment of 
motor vehicles. At the present time, no vehicle can be made 
or imported unless for purposés directly or closely connected 
with war work. 

Local Government Board Loans.—The Committee has had 
under consideration the short-loan periods recently granted 
by the Local Government Board for the purchase of motor 
vehicles, and a communication was sent to the Board express- 
ing the hope that upon the,termination of the war the latter 
would be prepared to consider evidence, showing that the 
actual useful life of the electric vehiclé was) such as to justify 
a considerably longer period than five years. 

Tire and Roadwear Research Committee —Through the 
courtesy of. the Society of Motor Manufacturers and ‘Traders, 
the Committee now has a representative upon the Tire and 
Roadwear Research Committee that has been formed by the 
Society. The Committee’s representative is Mr. E. W. Curtis. 

Charging Facilities.—A list of charging stations in England, 
Scotland’ and Wales has recently: been compiled. The list 
contains the names of over 200 stations, and gives particulars 
as to maximum charging current available, hours during 
-—_ charging can be done, tariff, garaging accommodation, 

Progress in the Adoption of Electric Vehicles.—The total 
number .recorded as being in use or on order at the end of 
March, 1917, was 914; this compares with 680 in the previous 
year. 

Manufacture of Vehicles and Equipment.—In view of the 
probable demand for electric vehicles after the termination of 
the war, the Committee sent to all automobile manufacturers 


in Great Britain a circular letter suggesting that the manuv-. 


facture of electric vehicles should he given consideration as a 
branch line to the manufacture of petrol vehicles. A some- 
what similar letter was addressed to electrical manufacturers 
suggesting the advisability of producing, after the war, the 
electrical equipments for electric vehicles. 

The Committee wishes again to place on record its high 
appreciation of the voluntary services of its Hon. Secretary, 
Mr. F. Ayton. 


AN ENLARGED ELECTRON OF PRACTICAL 
SIZE: THE FARADAY.* 


By CARL HERING. 


Ir is the fashion to-day to talk in terms of electrons, the 
entities which compose the atoms. Physicists tell us. that the 
smallest atoms are about one-three-hundred-millionth of an 
inch in diameter, and the largest not many times this; that 
there would have to be a row of about 200 of them to form 
something large enough to be visible in the most powerful 
microscope known; that if a drop of water were enlarged to 
the size of the earth, the atoms in it would be about the size 
of a base-ball ; that helium gas containg 77 billion-billion atoms 
per cubic inch, presumably meaning at atmospheric pressure. 
And still further straining our abilities of conception, they 
tell us that -the negative electrons, which ate supposed to be 
all alike, are about a one-hundred-thousandth part of an atom; 
that if an average atom were enlarged to a sphere 100 yards 
in diameter, the electron would be about the size of a pin- 
head, though its density is said to be a million-million times 
that of the atom. 

Such staggering and bewildering figures, and the fact that 
they are not yet accurately known, make it impossible to 
talk quantitatively about electrons in practice, yet if the engi- 
neer is supposed to deal with electrons ‘he must know some- 
thing more precise about the quantity of negative electricity 
which an electron represents. 

The chemist, who has had to deal with these tiny atoms in a 
quantitative way, has solved this difficulty in practice by the 
ingenious and perfectly satisfactory and accurate method of 
imagining a practical substantial form of atom. or -“ life- 
size’’ atom, to consist of a certain. number of millions of the 
real atoms; the exact number is not known, nor is it neces- 
sary to know it, as long as all of them have been increased 
exactly ‘the same number of times. If the atomic weight of 
hydrogen is 1, then this aggregation, or enlarged, . practical 


* From Mefullirgical and Chemical Engineering. 
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atom is by definition such that it weighs 1 gram, ‘and when 
the atoms of all the other elements are increased in number 
the same number of times the. practical atoms will weigh as 
many grams as are represented by their atomic weights; these 
enlarged, practical atoms are the well-known gram-atoms of 
the chemist, the gram-molecules being similarly defined. 
These practical atoms are quite .substantial and workable 
amounts, being easily weighed and measured. Thus a gram- 
atom of copper weighs 63.57 grams, a piece of copper about 
the size of a large marble, and a gram-molecule of hydrogen 
under normal conditions measures 22:39 litres, or a little less 
than a cubic foot. 

This ingenious and quite satisfactory scheme of the chemist 
to get over this difficulty naturally suggests that a similar 
method might be used to establish a substantial, workable, 
* life-size’ electron. -Fortunately a simple relation exists 
which makes this quite practical. 

It is known from Faraday’s law that an atom of every 
element requires exactly the same quantity of electricity-to 
oxidise or reduce it. electrochemically per unit change of 


valence, hence the gain or loss of the same number of elec- - 


trons, whatever that number is. For the chemist’s, enlarged, 
practical gram-atom, it is-known definitely that this quantity 
is equal to 96,494 coulombs or 26.80 ampere-hours, which is 
also a substantial, easily measured quantity, and like the 
gram-atom requires no straining of the imagination to con- 
ceive it; it is, in fact, a very large amount for a gram-atom 
to carry when we conceive that it means a charge which 
could cause a steady flow of nearly 27 amperes for one hour. 
This constant quantity has received the name of a faraday 
and is now beginning to be referred to in literature by, that 
name. 

It will be séen, therefore, that if the constant (the unknown) 
quantity of electricity which is gained or lost when one real 
atom is oxidised or reduced electrochemically, be multiplied 
by the same (unknown) number that the real atoms have 
been multiplied by to make the practical gram-atoms, ié will 
be equal to the faraday, Hence this definite quantity of 
electricity (the faraday). is obtained quantitatively in exactly 
the same way from the minute, unknown quantities of elec- 
tricity, as the definite quantity of matter (the gram-atom) is 
obtained from the minute, unknown quantity of matter in a 
real atom, thus deducing a real, definite, substantial quan- 
tity from the realm of the unknown and inconceivable. Even 
another unknown quantity is eliminated thereby, namely, the 
number of real electrons which a real atom gains or loses in 
being oxidised or reduced; this need not be_known either in 
establishing these substantial, workable units in this way. 

The faraday may, therefore, quite consistently and cor- 
rectly be: called. a gram-atom-electron, or enlarged electron, or 
popularly, a life-size electron, and with this understanding 
this enlarged -electron can be rationally and correctly used 
in caleulations and in literature; and as its size is so incon- 
ceivably larger than the real electron, no confusion could ever 
afisé_in the intelligent mind as to whether the real or the 
enlarged electron is meant if the latter is referred to more 
briefly as -an electron, just as the chemist may, and often 
does, refer briefly to the atom when he really means the 
enlarged gratn-atom. 

Thus it is quantitatively correct to say that a gram-atom of 
hydrogen (1.008 grams) loses one enlarged electron. (one fara- 
day, or 26.8 ampere-hours) on being reduced, or that one 
gram-atom of iron (55.84 grams) gains three enlarged elec- 
trons (3 faradays or 80.4 ampere-hours) on being oxidised 
from iron to the ferric state. Each of the + and — signs 
often placed over the symbols of atoms showing the free 
charges carried after dissociation, and every unit of valence, 
therefore, represents an enlarged electron of one faraday if 
the symbol represents a gram-atom. Similarly, each bond 
then represents quantitatively the attraction of one neative 
faraddy or enlarged electron on one element to one positive 
electron on the other. 

Whether chemical, reduction is a loss of negative electrons, 
as stated above, or a gain, is perhaps still controversial, and 
not yet proved physically; whichever it is, oxidation is the 
exact reverse; this does not affect what has been said above 
about the quantity of the enlarged electron, but merely the 
direction of its flow. 


3 CORRESPONDENCE, 


Letters received by us after 5 P.M. ON TUESDAY cannot appear unti 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
wnless we have the writer's name and address in our possession. 


Induction Methods of Fault Localisation. 


Having réad with interest Mr. H. E. Blake’s article in your issue 
of ee 15th on the above subject, I should like to make a few 
ar 
With a mediéal coil on a high-resistance fault one has to connect 
the secondary to the faulty cable, but on a low-resistance fault, or 
when locating the position of a buried cable, the primary connected 
up instead is very much louder. % 


A clearer sound is obtained with a condenser shunted across the 
telephone receiver. 

I find that ordinary watch telephone receivers are quite satis-- 
factory if the search coil is wound to get maximum sound with the 
receivers you intend using. , A good method in winding is to bring 
out the ends of the various layers, and then experiment by con- 
necting them in series or parallel. 

You should be able to hear the hum (or tap, using a single-stroke 
arc-interrupter) with the receivers held slightly away from the 
ears. I think a search-coil with a 3-ft. base is most suitable, 
not so cumbersome, and brinys the location of the: fault within that 
length. 

I have made a coil with a base of 1 ft. 4 in., which has enabled 
me to mark out faults within that length ; also, it is handy for 
using on cables inside draw-boxes where cables are laid on that 
system. 

While on the subject of fault localisation, I would like to mention 
that in this district we now and again have cables draw apart 7; 
to #; in. at joints due to mining subsidence. I have wondered 
whether it would hurt a good cable to connect the secondary of a 
petrol engine type ignition coil to one end of the open-circuited 
cable and earth the other end, thereby obtaining a spark-gap at the 
drawn-out joint. 

If not detrimental to the cable, would it be feasible, with the aid 
of a wireless coherer, detector, or other instrument, to go over the 
surface where each cable joint. is situated, and locate the sparking- 


gap joint? 
: North Staffs. 
Lunn, July 2nd, 1917. 


Electro-Culture. 


. With reference to your leading article in last week's issue, can 
any reader say why some form of Armstrong's machine for develop- 
ing frictional electricity, by means of effluent steam, should not be 
used for charging the field network? The escaping steam would 
not be objectionable in open situations. 

Leslie Miller. 


London, E.C., July 2nd, 1917. ‘ 


LEGAL. 


Tae Etectrric LIGHTING oF CHIPPING WYCOMBE. 
In the King’s Bench Division on Tuesday last, before Mr. Justice 


* -Bailhache, an action was brought by the Wycombe Borough 


Electric Light and Power Co., Ltd., to recover £1,290 under an 
agreement for public lighting from the Mayor and Burgesses of 
Chipping Wycombe, and there was a counterclaim. 

» Counsel for the plaintiffs, Mr. E. Pollock, K.C., and Mr. C. R. 
Dunlop ; for the defendants, Mr. J. B. Matthews and Mr. A. E. 
Hughes. 

Mr. K.C., in laying the plaintiffs’ case before the Court, 
said they claimed £1,290 under an agreement, dated October 3rd, 
1911 for electric current for, and maintenance and repair, and 
renewal and cleaning of, electric lamps used in the street lighting 
of the Borough of Chipping Wycombe. There were due four 
quarters’ instalments, the amounts being £332 10s. each, and the 
plaintiffs further claimed interest at the rate of £4 per cent. per 
annum from the date of the writ to judgment. 

The defendant Corporation denied that £1,290. or any part of 
that sum, was due to the plaintiffs under the agreement, by which 
it-was provided that payment should only be made in respect of 
each lamp lighted, at the rate of £13 per annum for each arc lamp, 
and £3 per annum for each wire lamp. The number of lamps 

q lighted during the period referred to in 1916, and the times when 
they were so lighted, and the amounts payable} were stated, the 
total being £86 15s. 2d. It was provided in the agreement that if 
the lamps should not be lighted the defendants should be at liberty 
to deduct from any payment 3s. per night for each arc lamp, and 
8d. per night for each wire or other lamp. The number and des- 
cription of lamps which remained unlighted during 1916 were 
stated, and the defendant Corporation claimed to be entitled to 
deduct from the payments to the plaintiffs, under the agreement, 

_ @ sum in excess of the £1,290 mentioned in the statement of claim, 
and pleaded that the statement of claim did not disclose any cause of 
action. It was an implied term of the agreement that the plain- 
tiffs should only receive remuneration in respect of each lamp 
actually lighted. The.non-lighting was due to the Defence of 
the Realm Act, by which lighting was made impossible, and the 
defendants were thereby discharged from their obligations, and 
the provisions had thereby become unenforceable by the plaintiffs 
as against the defendants. 

Mr, Pottock then dealt with the legal aspects, especially 
mentioning the Leiston case in support of the plaintiffs’ claim, and 
said. they were entitled to recover the full amount. 

Mr. MatrHews, for the defendant Corporation, dealt seriatim 
with the provisions in the agreement, and said that there was no 
obligation on the part of the defendants to pay anything except 
in respect of each lamp lighted ; therefore, nothing could turn on 
the penalty clause. The contract was not to be regarded as having 
been frustrated by the conditions which had arisen. The defen- 
dants treated the contract as being still in force, and under it he 
submitted that they were liable only for the lamps lighted, and 
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that they were legally in a position to deduct for those lamps 
which had been unlighted. 

Mr. Justice BAILHACHE, in giving judgment, said the case 
would have been interesting but for the fact that a somewhat 
similar case had been before the Coyrt of Appeal—he referred to 
the action brought against the Leiston Urban District Council by 
the Leiston Gas Co. There was not much to distinguish between 
the two cases. Reading the Wycombe “penalty clause” in con- 
nection with Clause 7 and the end of Clause 3, he was satisfied that 
the words “from any cause whatever ” were, in fact, limited to 
causes over which the electric lighting company had control ; 
limited, in fact, to cases of default or neglect on the part of that 
company. There was no distinction in that respect from the 
Leiston penalty clause. In the Leiston case the decision of the 
Court of Appeal was made clear, and it was binding on him. He, 
therefore, must give judgment for the plaintiffs for the full amount 
claimed, with costs. ~ 

Mr. MATTHEWS asked for a stay of execution, on payment of 
costs into Court. 

Mr. PoLLock said that if the defendants would agree to pay 
interest on the money he would cbnsent to a stay of execution. 

Mr. JUSTICE BAILHACHE : Very well; then there will be judg- 
ment for the plaintiffs for £1,290, with interest from the date of 
the issue of the writ. 


LIGHTING RESTRICTION ORDER. 


THE Stalybridge, Hyde, Mossley, and Dukinfield Tramways and 
Electricity Board were fined 40s. by the Stalybridge Magistrates, 
on Monday, for failing to shade or refluce the lights at the generat- 
ing station on June 19th. It was stated that the Board -had 
obtained an exemption under the Lighting Restriction Order on 
complying with the condition that a responsible person was in 
constant attendance to answer telephone calls within 15 seconds. 
On June 19th the defendants failed to respond to a call made for 
the purpose of receiving a test message issued by the Field-Marshal 
Commanding-in-Chief Home Forces (Lord French). The defence 
was that there was something wrong with the relay connected with 
he telephone system. 


WAR _ ITEMS. 


Shipping After the War.—With reference to arrange- 
ments that were recently being entered into in certain cases 
for the charter of British vessels for use after the war, the 


Ministry of Shipping has announced that it thinks it desir- 5 


able to warn all concerned that they can have no assurance 
that national requirements will admit of effect being given to 
such arrangements when the time comes. 


Carbon Imports Prohibited.—A Proclamation dated June 
28th prohibits the importation of the following into the 
— Kingdom, save those imported under Board of Trade 
icence :— 

Carbons for arc lamps; carbons for searchlights; cartridges 
* = kinds and parts thereof; electric dry cells and carbons 

erefor. 


South African Engineers’ Corps.—Mr. Mason, chief 


‘mechanical and electrical assistant engineer of the Rand 


Water Board, who has seen service in German East Africa, 
has been appointed to the command of a Miscellaneous Trades 
Corps for Europe. The strength of the corps is 232, and the 
age limit 52 years.. The corps will consist of boiler-makers, 
s, trimmers, pipe-fitters, carpenters, platelayers, and the 
ike. 


Excess Profits.—In the House of Commons, Sir Francis 
Lowe asked the Chancellor of the Exchequer whether in 
computing the excess profits tax he would recognise the claims 
of those whe had sunk capital in developing industries to 
have the amount so expended by them added to their ‘other 
capital expenditure in estimating their pre-war standard of 
profits—Mr. Bonar Law replied: In computing capital for 
the purposes of the excess profits duty account is taken under 
existing law of proprietors’ capital employed in the business. 
A return on unremunerative -capital invested during the stan- 
dard years is also provided for by section 41 (4) of the Finance 
(No. 2) Act, 1915.—Financial Times. 


American Comment on the Rising Cost of Materials.— 
The Electrical Age, of New York, comments editorially on the 
situation in its June issue thus:—‘‘Those of us who eat 
to live know only too well how the cost’ of foodstuffs is climb- 
ing. Even dog biscuit is soaring, and that despite the fact 
that virtually no demand for it comes from dogs. The old 
economic axiom of supply and demand seems to play fast 
and loose when there’s a war on. The supplies appear 
though to come along somehow whenever a dollar is fished 
out of a pocket that formerly held but 50 cents. If anyone 
doubts the truth of this statement let him’ ask the manager 
of any public utility, say the manager of a power plant or 
an electric 1ailway. He will tell you how much the cost 
of labour, coal, oil, cotton waste and repair parts has gone 
up since Germany started out to sit in the sun. The railway 
man says it takes about two fares to buy what could be had 
for one fare in antebellum days. He can get the stuff, but 


he must have more fares. Judging from our own experience 
with dog biscuit and other things, we guess the railway man 
is right. He wants more revenue from his property to help 
him pay his mounting bills, so he has asked the public ser- 
vice commission hereabouts to let him tack on a charge of a 
couple of cents for transfers. If he wins the commission over 
to his side, the people will stop transferring and take to walk- 
ing; if he doesn’t win, his railway is headed for bankruptcy. 
In either event; his lot is not an enviable one.”’ 


Bad Ministry of Munitions is put- 
ting into effect the provision®°made in the Schedule of Pro- 
tected Occupations, M.M. 130, for withdrawing protection 
from recruitment on account of bad time-keeping from men 
engaged on Admiralty, War Office, or munitions work. The 
following procedure is being adopted :— 

1, Allegations of bad time-keeping will in the first. instance be investigated 
on the spot by the Local Representative of the Admiralty or the Ministry of 
Munitions. If he considers that the case is a serious one, he will send a 
report on it to the Admiralty or to the Ministry of Munitions, as the case 
may be, who, if they consider that further action should be taken, will refer 
the case to the Local Enlistments Complaints Committee for the Division in 
which the man is employed in order that they may report upon it. The 
Committee will be instructed in all cases to hear the man F eatasregs 4 before 
making their report, and, if he wishes it, to hear also the anch Secretary 
or other representative of his Trade Union. They will also communicate 
with the employer if he makes representations to them, or if they consider it 
desirable. On receiving the report from the Committee, the Admiralty, or 
Ministry of Munitions, as the case may be, will decide whether the case is 
sufficiently seriqus to warrant the, withdrawal of protection under the 
Schedule. 

2. Sickness or other reasonable cause will be taken into account in decid- 
ing whether the case is one where protection should be withdrawn. 

$ In the éase of men employed in controlled establishments, the question 
of the withdrawal of protection for bad time-keeping will not ordinarily be 
considered unless the man concerned has been‘ previously convicted of bad 
time-keeping by a Munitions Tribunal and has subsequently failed to improve. 

4. The procedure set out above will apply to men in non-controlled as well 
as controlled firms; but in the case of non-controlled firms, the preliminary 
of prostcution before a tribunal will not be practicable. 


Exemption Applications.—Dover Tribunal has granted 
four months’ exemption to G. F. Howard (34, C1), a fitter 
in the Corporation tramway department. 

At Aldershot, Mr. Vertue, electrical engineer, appealed for 
W. G. Hubbard (36, C 2), mechanic, who, he contended, was 
doing’ better service in his present employment than he would 
be as a soldier. The appeal was dismissed on the under- 
standing that the Military would use the man as a substitute. 

At Gillingham (Kent), Mr. A. D. Chalmers, borough elec- 
trical engineer, appealed for W. A. Macdonald Paton (19), 
electrical engineer, and said that he had done all he could 
to replace him. Exemption pending substitution was granted. 

On a Military appeal, exemption to November Ist, allowed 
by Gloucester Rural Tribunal to the electrical engineer at a 
—_ private asylum, has been redifced to July 15th, and made 

nal. 

At Gloucester, the Military appealed against conditional 
exemption granted to two motormen (36 and 34, Class C 2) 
on the Corporation tramways, on the ground that they were 
engaged in one .of the public services included in the list 
of certified: occupations. The general manager (Mr. F. H. 
Corson) said that they had cut down the services to the lowest 
consistent with public requirements. The appeals were 
allowed, and the calling-up notice was fixed for July 31st. 

The Central Appeal Court has dismissed an appeal in res- 
= = Nat L. Marshall, manager of the Taunton Tramway 

-» Lid. 

Leyton Tribunal have allowed a Military appeal against 


exemption held by T. D. Linder (27), fitter and turner with ° 


the Hart Accumulator Co. 

The Isle of Thanet Tramway & Lighting Co. appealed, at 
Broadstairs, for four men engaged on the tramways. The 
manager (Mr. Forde) said that the men concerned were in- 
dispensable to the proper working of the undertaking, which 
was decidedly one of public utility. He had released other 
men passed for general service, though they had been granted 
conditional exemption, and he was quite prepared to release 
these men if satisfactory substitutes could be provided, but 
it was no good sending him a draper or a tailor. At the 
beginning of the substitution scheme they sent him a man 
who, he should think, had never been inside an engineering 
shop. Conditional exemption was granted in each case. 

On a review, Folkestone Tribunal has renewed conditional 
exemption held by F. J. Robinson (34, Class C1), electrician 


- at the Pavilion Hotel. 


At Folkestone, the Electric Light Co. applied for two 
months’ exemption for W. V. Baker, meter reader and 
account collector, to enable a substitute to be trained. The 
request was granted, : 

At: Lincoln, exemption was claimed by Mr. Gregory, elec- 
trician, for his wireman, placed, after rejection, in Class B 2. 


- He said that he had in hand an important contract under 


licence from the Ministry of Munitions. Three months were 
conceded. 

At Maidstone, three months’ exemption has been allowed 
to Mr. W. T. Lambert (39), manager of the Corporation 
tramways, and H. Hayes and C. Hudson, coal unloaders at 
the Corporation electricity works. _ 

At Ryde, exemption was claimed by P. G. Churchill (22, 
Class A), stoker at the works of the Isle of Wight Electric 
Light Co. It transpired that Churchill had been rejected 
from both the Army and Navy, and the company engaged him 
in consequence. Exemption until January Ist was granted. 

A Military appeal was made at Ryde (Isle of Wight) against 
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exemption held by F. A. White (26, Class A), electrical fitter 
with the Isle of Wight Electric Light Co. It was urged that 
White wa in a reserved occupation, but the Military Repre- 
sentative contended that there was no reservation at all. It 
transpired that by a new regulation anyone at a generating 
station was exempt, and the Tribunal decided that White 
was in a reserved occupation, and confirmed their previous 
decision. 

At Burnley Tribunal, Mr. Mozley, tramways manager, ap- 
pealed for the senior conductor and checker, aged 39 and 
married, passed C2. The Town Clerk stated that such men 
were not now certified. Mr. Parker (Military Representa- 
tive) had no objection to a temporary short exemption. Mr. 
Mozley asked if they could be allowed to retain the man 
until the busy season was over. He was given to September 
30th (open). 

At Southwark, Coun. T. E. Hewitt, who is a member of 
the Tribunal, and carries on business as an electrical engineer 
in the borough, applied for the further exemption of three 
metal workers, 28, 27, and 23 years old respectively, all passed 
for general service. He stated that before the war he em- 
ployed 17 men, but had now only these three men left. They 


were engaged on making metal parts for the R.A.C.D., 


whilst the Minfster of Munitions had taken over certain pre- 
mises in South Wales, and had called upon him ‘to light them 
up at once. He was also engaged on installing the electric 
light at Red Cross Hospitals. If he could get men to take 
the places of these employés he should be ghd to release them, 
but they were engaged on work of extreme national import- 
ance, and they were behind with their deliveries. They. were 
granted a month’s exemption each. 


LOW-TEMPERATURE ELECTRO-THERMAL 
PROCESSES. 


4 rsv0 tread by Mr. C. F. Hirshfeld, chief of the Research 
partment of the Detroit Edison Co., before the American Electro- 
Chemical Society, was recently reported in Metallurgical and 
Chemical Engineering. The author said that, in a general sense, 
the electric furnace could not be considered a commercial com- 
petitor of furnaces heated by combustion. The use of the electric 
furnace must make possible the attainment of something. unattain- 
able by combustion methods, or else there was no possibility of its 
being used in place of the older type excepting, possibly, under 
very unusual conditions as to the relative costs of fuel and electrical 
energy. 

There were certain low-temperature processes which, under 
certain circumstances, could be conducted to better commercial 
advantage by means of electric heating than was possible by means 
of combustion heating. The term “low temperature” might be 
taken as referring to temperatures below about 290° C.. (554° F.). 
Such temperatures were below practically all commercial metal- 
melting temperatures, but were common in numerous baking and 
drying operations, which formed a surprisingly large part of 
industrial processes. 

During-the past few years the use of electric heating for such 
temperatures had been adopted in cases calling for the installation 
of equipments with capacities ranging from several hundred to 
several thousahd: kilowatts. 

The best example of the extensive adoption of electric heating 
for low-temperature work was furnished by the electric japanning 
equipment installed during the past few years. The word japan 
was used as a sort of collective title for a number of paint-like 
materials intended to be baked at various temperatures between 
luu® C. (212° F.) and 260° C. (500° F.) for decorative or protective 
coatings on metal objects. 

When electric baking of japan was first considered a few years 
ago, it was found -that practically all japanning practice was of 
an empirical character. Makers of japans practically all agreed 
upon certain rules and regulations, but there was a large mass of 
8 »-called trade secrets which were, partly or wholly, mutually con- 
tradictory ; operators were hired on the basis of a self-advertised 
collection of rules of thumb, combined with imaginary charms of 
various sorts for ensuring excellent results. The executive respon- 
sible for factory production were entirely at the mercy of these 
self-styled experts. It was not surprising that, under such con- 
ditions, the japanning room should have been a source of constant 
worry. In many establishments an average rejection of as much 
as 10 per cent. of the finished work was regarded as a characteristic 
of japanning processes, and was taken as a matter of course. The 
methods in vogue made it so impossible to control the essential 
variables that little opportunity existed for studying in the field 
the effects produced by giving them different values. 

The application of electric heating to this art served the very 
useful purpose of making it possible to control accurately some of 
tne variables, and: the combination of electric heating with the 
continuous methods which were introduced with it made this con- 
trol more extensive. and automatic. With the combination of 
electric heating and continuous typ.s of oven as now built, it was 
possible to control accurately and automatically all of the variables. 
Therefore, if one piece of work was satisfactory all must be satis- 
factory, if they came to the japanning room in the same state of 
preparation and if they had the same characteristics as to quality 
of material, contour, distribution of mass, Xe. 

Much of the credit for the control attainable: with electric 


heating must be given to the mobility of electric heating units. 
They could be shifted about with great ease until that particular 
arrangement which gave the best temperature distribution and best 
temperature gradient was discovered. After ya J were once located 
in such positions, the results attained were independent of all of 
the variable characteristics of combustion processes. Their per- 
formance must be the same not only day after day, but even year 
after year. 

The ease and certainty with which electric heating units could 
be controlled automatically must also be given its full share of 
credit. _The human factor, with all of its inherent tendency 
toward forgetfulness and toward variation from time to time, was 
absolutely eliminated by this method. 

Since the introduction of continuous electrical methods it had 
been possible to make semi-scientific investigations in the industrial 
field, and several notable pieces of work had been done along these 
lines. As a result of one such investigation, the japanning in one 
large plant had been reduced to what was practically an absolute 
basis. In this case practically everything was controlled auto- 
matically, and one individual located in front of an instrument 
board some distance from the ovens and out of sight of all 
operations had general supervision of the entire process, and was 
responsible for results. 

At the time when electrification started it was customary to bake 
japan in direct-fired gas ovens, in most plants. In these ovens gas 
was burned within the space in which the work was enclosed, and 
the products of combustion baked the work during the entire 

It was found to be particularly difficult to be sure of 
obtaining a high gloss, and the weathering qualities of work made 
under, what were supposed to be exactly similar conditions were 
remarkably diverse. 

Photomicrographs showing typical structures resulting from 
baking japan were given in the paper. It was shown that from 
baking japan slowly in a direct-fired gas oven the formation of 
small craters resulted, which seemed to be typical of all baking 
methods in which the heating was done by means of hot gases 
bathing the work. 

On the other hand, photomicrographs of work done in electric 
japanning ovens under otherwise identical connections, show that 
the electrically-baked piece had smaller and more evenly dis- 
tributed craters, and that the surface was more perfect. The 
baking of the coats in the gas oven consumed a total of 54 hours, 
while the three corresponding coats were baked electrically in 
2 hours and 40 minutes. Inspection of pieces baked in direct-fired 


* gas ovens, and similar pieces baked in electrically-heated ovens, - 


always showed that the electrically-baked material: had a higher 
and more perfect gloss or finish. 

Practically all heat transferred to the work in a direct-fired gas 
oven was carried to it by convection. In ‘an electrically-heated 
oven at least part of the heat was brought to the work in the same 
way ; the rest of the heat was transferred by radiation from the 
heaters, and it seemed probable that the action of the heat received 
in this way was different from that received by convection. It was 
at least probable that radiant energy penetrated the japan coat to 
a considerable depth before being entirely absorbed and converted 
into heat, and this caused more rapid setting of the inner portions 
of that coat. 

If the craters were due to the causes assumed above, it should be 
possible to eliminate them entirely by baking the japan from the 
inside out. This could be done electrically by heating the metal 


_ itself, either by the direct passage of current or by induced eddy 


currents. 

Certain experiments were conducted on a small scale, and 
inspection showed the sample baked by convection heating to have 
the poorest surface, while that baked by internal heating very 
obviously had the highest gloss and most perfect surface. Baking 
by internal heating was essentially an electrical method, far 
removed in every way from methods previously in use. With this 
method a maximum metal temperature of the order of 170° C. 
(338 F.) and a bake of 15 minutes were perfectly capable of giving 
better results than could be obtained with external electric heating 
with 45-minute bake and a maximum temperature of 230° C. 
(446° F.). It seemed probable that one coat baked in this way 
would prove the equal of two or three baked by the older methods. 
The effect of all this upon energy charges for a given weight of 
metal baked was obvious. 

An equally promising field existed in foundry core rooms, The 
baking of foundry cores was a most haphazard process in the 
majority of foundries. Preliminary experiments conducted for the 
purpose of discovering whether the essential properties of cores 
varied as greatly as their colours gave astounding results. 

There were now in operation several electrically-heated core- 
baking ovens, and their users all appeared highly enthusiastic over 
the results attained. 

There were numerous other low-temperature baking processes, 
and the majority were in the same undeveloped state as the two 
cited above. One very important field in which little had been done 
was the baking of foodstuffs, such as bread and other cereal 
products. Electric heating had been applied to the baking of such 
materials in several cases with very gratifying results, improving 
both the appearance and quality of the product. 

The introduction of electrical methods for such purposes as 
enumerated above should be of particular interest to the chemist, 
because it made it possible to reproduce on an industrial scale a 
sequence of operations and conditions which had been worked out 
oh a small scale in the laboratory ; it made it possible to control 
industrial production to the same extent that laboratory investiga- 
tions were controllable, and thus opened to the chemist in the 
industrial field a tremendous opportunity for improvement of 
product and increased production. 
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_ energy was by no means necessarily the. vital. point. 


- come to hand, rejoicing in the success of its predecessor. 
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Prof. Hirshfeld’s paper elicited a longand animated discussion.| 

In his final reply, Prof: Hirshfeld emphasised that the cost of 
Ten years 
ago japanning was done by coal and coke firing. The change to 
gas heating involved an energy differential of 18 to 1, but the 
higher cost of the gas was considered of minor importance. Why 
not now change to electric heating, where the differential was so 
many times smaller than in the former case ? p 


‘BUSINESS NOFES. 


Book Notices.—Scholey’s Magu_iu ¢,which was suspended 
at the outbreak of the war, is now being re-issued. The June 
yumber is largely deyoted to the question of efficiency, which is 
being, closely studied by industrial and labour leaders. Efficiency 
in the boiler house. where perhaps the gieatest economies can be 
effected, is the main feature of the issuc, which can be obtained 
from Messrs, Scholey & Co., Ltd., price 2d. 

Vol. XII of the Proceedings of the Rwrby, Engineering Society 
for the session. 1914-15 has recently been issued, the delay being 
due to the war. It contains paperson “ Mo.lern Electric Lighting,” 
by H. C. Wheat; “ Modern Condensing Plant Systems,” by T. R. 
Houston ; and “ Deep Well Boring,” by — Sahl ; as well as a list 
of members and other domestic information. 

We have received a copy of No. 7 of Russia, an illustrated 
magazine of Anglo-Russian trade, published by Messrs. R. Martens 
and Co., Ltd. (Development Department), 149, Leadenhall Street, 
EC. 3. 

The Central for June contains articles on “A New, Form of 
X-ray Localiser,” by F. F. Renwick; “The Human Element in 
Industry,” by “Works Manager”; “ With a Field Company in 
Picardy,” by R.O.B. ; and “ Arthur's Pass Tunnel, N.Z..” by E. L. 
Gosset ; as well as numerous “Old Student Notes” and additions 
to the Roll of Honour. 

The second issue of the M. and C. Apprentices’ Magazine has 
It con- 
tains many interesting articles and humorous, technical, and 
personal items. 


Trade Announcements.—Messrs. Veritys, Lrp., have 
taken new offices in Birmingham at Phenix Chambers, Colmore 
Row. Telephone number unaltered : “Central 12.”’ 

Mr. H. G. Cruse announces that he is continuing the business 
of his late father, Mr. Cruse, electrician, of 37, New Road, Lewes 
(Sussex). 


Swedish Trade in Canada.—According to a report from 
the Imperial Trade Correspondent at Toronto, quoted in the Board 
of Trade Journal, a Swedish Association of Canada (Svenska For- 
bundet i Canada) has been established, with offices in Montreal, for 
the purpose of bringing Swedish nationals in Canada into closer 
communication with each other for mutual benefit, and for 
furthering intercourse between Canada and Swedén. It is anti- 
cipated that for the present the activities of the Association will 
be largely confined to preparations for closer relations after the 
war. ‘ 


. Catalogues and Lists.—Messrs. E. Bennis & Co. 
Lrp., 28, Victoria Street, London, S.W. 1.—New catalogue (28 pp.) 
admirably illustrated with half-tones and line drawings, dealing 
With their boiler-house elevators. A general description of their 
gravity bucket elevators is followed by some notes on the economy 
of small elevators, and on their self-starting and self-stopping 
device, Brief accounts are then given of plants installed by them 
for.a number of well-known mills. Copies of the catalogue will 
be forwarded on application. ; 

Mr. G. WutTnHricH, of Oswaldestre House, Norfolk Street, 
London, W.C. 2, sends us a 64-page booklet containing illustrations 
of a number of the principal specialities of the Oerlikon Co., also 
interior and exterior views of the company’s works in Switzerland. 

BRITISH INSULATED AND HeEtsBy CABLES, LTp., Prescot.— 
Twelve-page illustrated catalogue of the “Prescot” wiring system. 
The system and its component parts are described, and prices are 
oriagey for twin house wire, joint-bores, bases, and distribution 

xes. 

Makers of all classes of electrical material are requested to send 
their catalogues to THE B.E. Co. (of London and Birmingham), 
Lrp., 410, Mansion House Chambers, E.C. 4, for transmission to 
the firm’s agent in Paris. 


Change of Name.—Mr. W. A. Scorr (Messrs. W. A. 
Schultz & Co., chartered accountants) announces that he has by 


Deed Poll abandoned the name of Schultz, and adopted that of 
Scott. The style of the firm will be W. A. Scott & Co. 


LIGHTING AND POWER NOTES. 


Australla.—The Sydney Municipal Council Electric 
Lighting Committee has devided to dispose of a number of obsolete 
arc lamps, valued at £16,000, owing to carbons being unobtainable 
and to a more efficient lamp having been placed on the market. 


Barrow.—The L.G.B. has suggested to the Health Com- 
mittee the advisability of submitting its proposals for electrifying 
the sewage pumping plant as soon as practicable, in order to facilitate 
the granting of a loan for the work when the present restrictions 
are withdrawn. 


Belfast.—Price IncrEasr.—The Tramways and Elec- 


tricity Committee has recommended that the present rate for 
electricity be increased by 4d. per unit from July Ist. 


Bexhill-on-Sea.—Owing to the increase in the cost of 
service cables, the T.C. has decided that consumers shall in future 
pay for such part of the cable and laying as is beyond 40 ft. from 
the centre of the roadway. 


Brighton. — Year's Workinc.—The report of Mr. 
Christie, the manager of the electricity undertaking, to which we 
referred last week, points out that, owing to lighting restrictions, 
&c., Bearly 2} million units output had been lost ag compared with 
normal times, but this had been largely compensated by power 
supply, for while lighting and power sales were about equal in 
pre-war times, they now had a ratio of 3: 7. Coalcost’40s. 94d. per 
ton, against 17s. 3d. in 1913-14, representing an increase in cost of 
£19,742 ; the average fuel costs for 1914 and 1917 were “37d. and 
“84d. per unit respectively. The consumers numbered 6,739, and 
4,015 H.P. of motors were connected, 1,256 H.P. being hired. The 
maximum load was 4,312 Kw., and the load factor 25°9 per cent. 


Burnley.—PrRoposrep Loan.—An additional feeder cable 
being required for the Calder Vale district owing to the increasing 
demands for power purposes, the Electricity Committee has decided 
to ask the L.G.B. for powers to borrow £1,600, the estimated cost 
of laying the cable. 

At its monthly meeting the Chamber of Commerce agreed to 
support the proposal for the better organisation of electrical supply 
for the benefit of industries. ’ 


Chester.—WateR Power Proposats.—The T.C. has 
decided to apply for a grant of £200 under the Development Fund 
Act, with a view to investigating the potentialities of the River pe 
for hydro-electric development, with the object of supplying el 
tricity to the agricultural and other rural industries of the county. 
The proposal has been favourably considered by the Board of 
Agriculture, and is referred to in a leaderette in this issue. 


Continental.—FRance.—Prof. Glangeaud, of the Faculté 
des Sciences, at Clermont-Ferrand, has drawn attention to the 
natural wealth in the shape of water power, hydro-carbons, and 
carbonic acid of the Mont-Dore district in the centre of France. 
On the Dore River two electrical installations are working, with an 
aggregate capacity of 50,000 H.P., and two others are planned ; but 
these are far below the capabilities of the river. Abundant petrol 
resources also, he says, abound in the volcanic ground of this 
district ; while in the plain of Limagne, 300,000 kg. of natural 
carbonic acid exudes from the earth daily, and is unutilised. A 


closer co-operation of the Departmental technical engineers, ; 


scientists, and manufacturers is, the Professor thinks, needed in the 
interests of the country and of the electrical industries. Similarly 
with regard to lignite, France possesses extensive deposits, but only 
those of Aulépin, in Haute-Loire, are utilised, by means of German 
prisoners’ labour, to provide local fuel, whereas at Giovanni d’Arno, 
in Italy, 200 tons pér day are extracted for the production of 
electrical energy. 

ITaLy.—Conditions produced by the war have led ‘to a discussion 
on the ability of Italy to find within herself sources of power for 
present and future industries. It appears that the only source of 
power which can be used to free the country from her dependence 
upon imports of foreign coal is the streams and torrents, which 
can be utilised for generating and “transmitting electrieity to a 
great part of the country; some of this work has already been 
done. Of the. 800,000 hydro-H.P. in use on June 30th, 1914, it is 
estimated that 235,000 was in Piedmont, 225,000 in Lombardy, 
10,500 in Liguria, 57,000 in Veneto, 5,500 -in Emilia, 22,600 
in Tuscany, 24,800 in Marche, 110,200 in Umbria, 32,060 
in Lazio, 75,000 in Abrizzi e Molise, 7 .in Sardinia, and 
the remainder in the Departments of Puglie, Basilicata, and 
Calabria. During the past year concessions that are expected to 
develop 200,000 H.P. have been granted. French and Italian engi- 
neers have estimated that from 4,000,000 to 5,000,000 water H.P. 
could be developed. If the mean of these estimates, 4,500,000 H.P. is 
taken as correct, and the 800,000 H.P. already developed isdeducted, 
there remains 3,700,000 yet to be developed. To replace the energy 
obtained from imported coal used in railways and industries about 
1,150,000 H.P. must be further deducted, leaving a surplus over all 
present uses of 2,550,000 H.P., or sufficient to more than double the 
power now in use in the country.—United States wf America 
Commerce Report. 

In a decree just issued ‘the Ministry of War anticipates the 
expenditure of £1,000,000 on the utilisation of water power for the 
production of electrical energy and the working of the necessary 
plants. The expenditure embraces the acquisition of material as 
well as the cost cy the additional labour. 

Spartn.—A concession has recently been granted for the estiab- 
lishment of a plant to utilise the water power of the River 
Guadalquivir, in the Province of Jaen, in the generation of 
electrical energy for lighting and power purposes. 

Croydon.—The T.C. has decided to extend the mains to 
certain local works, at an estimated cost of £4,761. A gardge for 
charging electric vehicles is to be provided at the electricity station, 
at an estimated cost of £550, ¢ : 
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Dundalk.—The estimate of the Council’s electrical 
engineer for the year ending in March, 1918, shows a deficit of 
£1,050, after megting all working expenses and interest and sinking 
fund charges. This is due mainly to the high cost of fuel oil. In 
the circumstances it was decided by the Committee, and approved 
by the Council, to increase the price of energy for lighting 
purposes, 


Finchley.—In commenting on the working of the elec- 
tricity department during the past 12 months, the chairman of the 
Committee stated that coal cost over 26s. per ton, or 8 per cent. 
more than in thé preceding year, and fuel oil cost £8 12s. per ton, or 
140 per cent more. Increased charges brought in £1,630 added 
revenue, but the fuel bill increased by £4,192. They used 4,074 
tons of coal and 509 tons of oil, generating 1,345,000 units by coal 
at a cost of ld. per unit, and 1,455,000 units by oil at a cost of 
‘723d. per unit. The gross profit amounted to £10,690, equal to 
12} per cent. on the outstanding capital. It has been decided to 
further increase the charges for electricity for lighting and power. 


Ilford.—Proposen Loay.—-The U.D.C. has decided to 
apply to the L.G.B. for a loan of £5,800 for generating plant for 
the utilisation of steam at the refuse destructor works. 


London.— KEnsincton.—The Works Committee of the 
B.C. has agreed to a proposal by the Notting Hill Electric Lighting 
Co., Ltd., to increase the charge for electricity supplied for street 
lighting from 1d, to 14d. per unit, The change is to come in at 
the end of the current quarter. 


Maidenhead.— Price Increase.—The T.C. has advanced 
the price of current to ordinary consumers by Id. por unit,=and t 
power consumers by 10 per cent. 


Manchester.—Y£r’s Workinc.—The dnnual state- 
ment of the Corporation electricity department for the year ended 
March 31st last shows a total income of £742,073, compared with 
£620,000 in the previous year; the net surplus was £62,889, as 
compared with £54,897. Of the suirplus, £30,000 has been trans- 
ferred to the rate account, £31,804 in payment of income-tax, and 
£1,085 for capital expenditure. The report states that one of the 
problems has been the maintenance of an adequate coal supply to 
the three generating’ stations. Arrangements have been made to 
still further increase the amount of coal carried in stock by the 
acquisition of further land for storage and the installation of 
mechanical appliances for handling coal. The average price paid for 
coal, taking the stations as a whole, rose 38d. per ton during the 
year, whilst the average weight of coal consumed fell ‘04 1b. per 
unit sold.. A 5,000-Kw. turbo-alternator has been completed at the 
Stuart Street station, also a high-pressure turbine for coupling up 
to a 4,500-Kw. alternator. It is anticipated that a new 15,000-Kw. 
turbo-alternator will be in commission by September, whilst a 
contract has recently been placed for a 20,000-Kw. turbo-alternator. 
New or additional supplies have been, or shortly will be, furnished 
to 27 important consumers, principally through sub-stations 
installed on their own premises.— Manchester Dispatch. 


Middleton.—YeEAR’s Work1ING.—There was a net loss of 
£1,605 on the working of the electricity undertaking for the past 
year. 


Newcastle (Co. Down).—The U.D.C. has agreed to pay 
the Irish Towns Lighting Co. £230 per annum for nine months’ 
public electric lighting for a period of three years. 


Northampton.—Price IncrEask.—The Electric Light 
and Power Co. has, owing to the continued increase in the cost of 
production, temporarily advanced the price of current for all pur- 
poses by 10 per cent. as from the midsummer meter readings. 


Perth.—W Acrs.—The staff of the Corporation elec- 
tricity station have received an additional 2s. on their weekly 
wages, in order to put them on a level with other Corporation 
departments. 


Scunthorpe.—Prov. Orver.—The U.D.C. has decided 
to apply at the earliest available opportunity to the B. of T. for a 
prov. order for electric supply. A prov. order obtained in 1903 was 
revoked five years later. 


Shipley —Wacrs.—The Council has approved the 
Finance Committee's recommendation granting a further advance 
of 5s. per week on pre-war rates—making 12s. in all—on the pay 
of Council workmen,: particularly in thé electricity, gas, and 
ec departments. The advances are retrospective as from 

y ist. 


South Africa.—The Cape Town T.C. has decided to éall 
for tenders for a motor-driven circulating pump, at an estimated 
cost of about £750. 

Owing to the non-delivery of the additional boiler plant, and the 
inability of the electric light department to obtain suitable boiler 
tubes for the existing boilers, very drastic restrictions have had to 
be imposed on would-be consumers. All new connections, except 
for private houses, are prohibited, and no extensions either to 
lights, motors, or cooking are now allowed. 


Uckfield.—Prov. OrnpER.—The B. of T. has granted an 
extension for a further period of 12 months of the electricity 
order obtained by the Crowborough Gas Co. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the monthly meeting of the Corporation on 
Monday last, Alderman Tyrell said that the tramway receipts 
continued to be satisfactory.‘ The net revenue from the electricity 
undertaking was £5,697. The effect of the Daylight Savings Act 
was a saving of 1,300 units per day last winter. By the recent 
awards some 126 men employed at the Corporation tramway depot 
are to receive an increase of from 1s. 3d. to 1s. 6d. per day, accord- 
ing to age, in lieu of war bonuses. In the case of the employés 
who struck at the electricity station, an,increase of &s. to 11s. per 
week has been made, in lieu of war bonuses, according to age, the 
higher rate being for all over 18 and the lower rate for those 
under it. 


Blackburn.— Rai. Renewas.—As a result of the inter- 
vention of the Ministry of Munitions, the Birmingham Corporation 
is supplying the Corporation with sufficient rails for the relaying 
of a worn-out portion of the track in Preston Old Road. It had 
been proposed to take rails from the Cherry Tree ‘route, and 
disvontinue that service, but the residents objected and sought 
Government help. 


Burnley.—On Saturday morning the members of the 
Tramway Workers’ Union decided to strike against overcrowding 
and working overtime. The strike was in progress until Saturday 
night, and was resumed on Sunday evening until the cars returned 
to the depét. It was not, however, resumed on Monday, when 
publicity’was given to the followings resolutions, adopted in Man- 
chester on Sundgy :—‘‘That hostilities cease for the present, with 
a view to endeavouring to arrange a meeting with the Managers’ 
Federation, as advised by Sir D, Shackleton” ; “that no one be 
taught the duties of driver or conductor unless he or she was 
learning before the dispute commenced, or was at the time a 
member of our Association.” 


Canada.—An electric car on the Niagara Gorge route 
ran off the track at a washout, and fell into the river, 27 persons 
being reported killed and 40 injured. 


Darwen.—The Tramways Committee, last week, declined 
to grant free passes on the cars to local.Guardians attending board 
meetings at Blackburn. A‘ request by the local special constables 
for free car passes was also refused. 


Halifax.—With the consent of the Council, the*Tram- 
ways Committee has authorised an option to purchase from it, on 
or before August 4th, at the price of £6,283, land and buildings at 
Highroad Well, originally used as a car shed. 

RAIL RENEWALS.—The Tramways Committee proposes to relay 
North Bridge with new rails, such rails being at present in store. 
The borough éngineer has been instructed to prepare a report as 
to the lengths of rails laid in streets: not now used for the purpose 
of tramways, together with the cost of taking them up and 
relaying them where renewals are required. 


Hford.—Tramway Lease.—With regard to the 
of thé Barking tramway track, 4 conference has been held 
between representatives of the two councils, and a provisional 
agreement has been arrived at to the effect that the existing lease 
be renewed for three years from June Ist, 1917, upon the same 
terms, with the exception that the annual rental be £1,250, and 
that the price for the purchase of current from the Barking 
Council be 1d. 


Keighley.— Arbitration proceedings were held, last week, 
in connection with the local tramway employés’ demands which 
caused the recent strike. The employés asked for an advance of 
wages to correspond with the Bradford rate of pay for male and 
female workers, a war bonus of 6s. rer week for males and females, 
and time and a-quarter for work on the seventh day. The pro- 
ceedings lasted about two ‘and a-half hours; the award will be 
announced later. 


Sheerness.—The U.D.C. has decided not to entertain an 
offer to purchase the undertaking of the Sheerness and District 
Electric Power and Traction Co. The company has informed the 
Council that ii intends at an early date to close the service between 
Sheerness Pier and Cheyney Rock and Sheerness East, and to 
remove the rails, poles, and overhead equipment. . 


TELEGRAPH and TELEPHONE NOTES. 


Japan.— Although the State telephone system is operated 
at a large profit, the Department has not been able to keep pace 
with the demand for connections, of which 134,300 were awaiting 
attention at the end of 1914 ; the result has been that personsurgently 
requiring connection have had to purchase from others their telephone 
rights at heavy cost. Each telephone in Tokio, on the average, 
makes 22 calls per day, an average more than double that pre- 
vailing even in New York, a flat rate of charge being in force.— 
T. and T. Age. 


United States—The New York Telephone Co. has com- 
leted the work of laying a large submarine telephone cable across 
Raritan Bay, a distance of nearly 5} miles. It is said to be the 
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longest maximum size duplex submarine telephone cable at the 
present time. It contains 74 pairs of wires for regular telephone 
work and 12 pairs for testing pu " 

Mr. J. J. Carty, chief engineer of the American Telephone ‘and 
Telegraph Co., has become a Major in the U.S. Signal Corps 
Reserve. The Bell telephone companies will form 25 signal corps 
reserve companies, a total of about 100 officers and 2,500 non- 
commissioned officers and men.—7. and T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
22nd. N.S.W. Govern- 


ment Railways and Tramways. Thirty-six induction motors 
(Specification No. 488). September 19th.—One 225-H.P. synchro- 
nous motor (Specification No. 489). Particulars from Electrical 
Engineer's Office, 61, Hunter Street, Sydney. 


Dublin. — July 16th. Electricity Supply Committee. 
Transformers for one year. See “ Official Notices ” to-day. 


Edinburgh. — July 12th. Scottish National Housing 
Co., Ltd. Metal-filament lamps. See “ Official Notices” to-day. 


Glasgow.—Electricity Department. Boiler-house plant. 
E.H.T. switchgear (20,000 volts). See “Official Notices” June 15th. 


Hull.—July 19th. T.C. Machinery oils for the elec- 


tricity works and sub-stations. Mr. J. F. Magoris, Acting Electrical 
Engineer. 


Manchester,— July 10th. Tramways Committee. (a) 


Cloth (beaver, serge and pilot) ; (+) block tin. ‘Mr. J. M. McElroy, 
General Manager. 


July llth. Electricity Committee. Stuart Street station. High 
and low-pressure steam and feed pipework. Mr. F. E. Hughes, 
Secretary, Electricity Department. 


Spain.—Tenders have recently been invited by the 
municipal authorities of Deva (Province of Guipuzcoa) for the 
concession for the electric lighting of the town during 10 years. 


West Ham.—July 17th. Corporation. Two motor 
ambulance vehicles. See “ Official Notices ” to-day. 


CLOSED. 


Brighton.—The Lighting Committee recommends the 
acceptance of the offer of the Underfeed Stoker Co., Ltd., fur three 
travelling grate mechanical stokers, at £3,087. 


Manchester.—Electricity Committee. Accepted tenders : 
Hydraulic accumulator and ram pump.—Hydraulic Engineering Co., Ltd. 
Coal elevator.—W. J. Jenkins & Lia. 
750-Kw. converter.—B.T.H. Co., Ltd. 
1,000-Kw. rotary converter and transformer.—Mather & Platt, Ltd. 
150-Kw. rotary converter and transformer.—British Westinghouse E. & M. 
movae-converter.— Bruce Peebles & Co., Ltd. 
es.—Callender’s Cable & Construction Co., Ltd.; Liverpool Electric 
Cable Co., Ltd.; B.I. & Helsby Cables, Ltd. 
Stores for 12 months. Accepted tehders :— 
Adhesive tape.—L. Andrews & Co. ’ ( 
Dry batteries for flash-lamps.—Ward & Goldstone. P 
and Bittite tape.—Callender’s Cable & Construction 
0. 
Cast-iron cable troughing.—Coalbrookdale Co. 
D.C.C, silk cord and Eureka wire.—London Electric Wire Co. and 
Smiths, Ltd. 
Enamelled wire.—Connolly Bros., Ltd. 
Insulators.—Bullers, Ltd. ; Doulton & Co. ; Gaskell & Grocott. 
Lion jointing and packing.—J. Walker & Co., Ltd. 
chrome and strip.—H, Wiggin & Co., Ltd. 
ubber tape.—L. Andrew & Co.; W. T. Henley’s Telegraph Works Co., 
Ltd. ; W. T. Glover & Co., Ltd.; C. Macintosh & Co., Ltd. 
Service boxes.—J. Stubbs, Ltd. 
Tinned steel and armature wire.—W. N. Brunton & Sons. : 
Auto-transformers and auto-balancers.—Brit. Elec. Transformer Co., Ltd. 
Trifureating boxes.—B.I. & Helsby Cables, Ltd. 
Tubing and accessories.—Brotherton Tubes and Conduits, Ltd. 
Tubing, &c. (Simplex).—Simplex Conduits, Ltd. 


Salford.—Electricity Committee. Accepted tender :— 
Cable.—Macintosh Cable Co., Ltd., £5,396. 


FORTHCOMING EVENTS. 


iford Technical and Reginceriag Association.—Saturday, July 7th. 
Visit to Messrs. Royles, td., iriam. 


Birmingham and District Electric Club.—Saturday, July 14th. Visit, -in 
conjunction with the Association of Mining Electrical Engineers, 
Warwi:kshire and Staffordshirs Branch, to the Walsall Corporation 
genera.ing station at Birchills, 


OUR HALF-YEARLY INDEX. 


Tue Index to Vol. 80 of the EvecrricaL Review has now 
been printed. As already announced, it will not be dis- 
tributed with the journal, owing to the need for effecting 
paper economy. Copies will be supplied for 3d., post free, 
to those who make special application for it. Readers 
and others who require copies for binding the half-yearly 
volume, or for keeping together with their loose copies, 
should make application at once to the Publisher, ExEc- 
TRICAL Review, 4, Ludgate Hill, London, E.C, 4. 


NOTES. 


Volunteer Notes—County or Lonpon VOLUNTEER 
ENGINEERS (FIELD CoMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 


Orders for the week, by Lieut.-Colonel C. B. Clay, V.D., commanding :— 

Monday, July 9th.—Technical instruction for No. 3 Company, Right Half 
Company, at Regency Street. Drill, No. 3 Company, Left Half Company. 
Signalling Class. Recruits’ Drill, 6.30. 


Tuesday, July 10tn.—Lecture, 6.30. Physical drill and bayonet fighting, 7.30, 


Wednesday, July 11th.—Drill, No. 1 Company, Right Half Company. 

Thursday, July 2 Company, Right Half Company. Ambu- 
lance Class, 6.30. Signalling Class. 

Friday, July 13th.—Technical instruction for No. 3 Company, Left Half 
Company, at Regency Street. Drill, No. 8 Company, Right Half Company. 
Recruits’ Drill, 6.30. anes 

Saturday, July 14th.—C.0.’s Parade, 2.45, Uniform, for Drill in Hyde Park. 


Macreop YEARSLEY, Adjutant. 


The Aluminium Resources of the Empire.—As a result 
of inquiries made as to the position of aluminium production in 
the Empire, the British Empire Producers’ Organisation learns 
that, notwithstanding the fact that some of the best deposits of 
bauxite—the ore from which aluminium is extracted—are in 
foreign territory, namely, in France and the United States, the 
British Empire has an important place amongst the world’s pro- 
ducers of this metal, and is like.y to hold it. The best British 
deposits of bauxite are in Co, Antrim, Ireland, whence the ore is 
sent to the aluminium works at Foyers and Kinlochleven, in Scot- 
land, where the output of metal is now well over 10,000 tons a 
year. Canada also manufactures nearly as much at Shawinigan 
Falls, in Quebec Province, from bauxite imported from the United 
States. A lease of some of the bauxite deposits recently proved in 
British Guiana has been granted to the company owning these 
Canadian works on condition that within seven years it establishes 
in British territory refining works capable of producing about 
4,000 tons of aluminium per annum. Large deposits of bauxite 
which could be worked by simple quarrying are awaiting develop- 
ment in the Central Provinces of India, This bauxite could hardly 
be exported from India at a profit, but it might be treated on the 
spot tor the extraction’ of alumina for export, and possibly alu- 
minium might ultimately be made in India. The British Empire 
already has a good share in the world’s production of this metal, 
and also has large reserves of the raw material upon which ‘it 
can draw in due course. r 


National Insurance (Unemployment) Acts, 1911 to 1916. 
—Contributions are payable in respect of :-— 

2,325 X. Workmen engaged wholly or mainly in fitting up cast- 
iron fuse-bdxes, such as are commonly used for ordinary domestic 
installations. 

2,327 X. Workmen employed by firms of tube makers, and 
engaged wholly or mainly in tagging, skimming or. bell-mouthing 
tubes for the automobile industry. 


The Fixation of Nitrogen in Germany.—The production 
of ammonia by the Haber synthetic process rose from 30,000 tons 
in 1913 to 60,000 tons in 1914, 150,000 tons in 1915, and 300,000 
tons (estimated) in 1916. An output of 500,000 tons of ammonia 
is anticipated in 1917, containing 100,000 tons of nitrogen ; at the 
same time 700,000 tons of sulphate of ammonia (140,000 tons of 
nitrogen), and 400,000 tons of calcium nitrate’ (50,000 tons of 
nitrogen) are expected to be produced, the total including 320,000 
tons of nitrogen, which exceeds by 100,000 tons the entire con- 
sumption of nitrogen in Germany in 1913. La Revue Générale de 
U Electricité, from which we derive these figures, originally pub- 
lished in the Frankfurter Zeitung, makes reservations with regard 
to their accuracy. ; 


Summer Time.—The U.S, Senate has passed a Daylight 
Saving Bill, with an amendment to make it take effect next year. 
The measure is now before the House of Representatives. 

With a view to economy in fuel, the Provisional Government 
has decided, beginning on July 14th, to advance the normal time 
by one hour throughout Russia. 


Spain.—La Sociedad Anonima Productora de Fuerzas 
Motrices has been formed at Bilbao, with a capital of 6,400,000 
pesetas, for the acquisition and utilisation of waterfalls, the 
manufacture and sale of materials for the electrical industries, and 
the acquisition and working of fuel, metal, andother deposits, 
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The company is the owner of a fall on the River Hamisell, province 
of Levida, where the installation is expected to be completed by 
the end of 1919. 


Terms of Apprenticeship.—The need for the better 
industrial training of young workers and the question of appren- 
ticeship as the most suitable method by which this can be obtained 
is at present being widely discussed by employers in all trades. 
The following recommendations on the arranging of apprentice- 
ships have been drawn up by the Apprenticeship and Skilled Em- 
ployment Association, which has had long experience of the actual 
apprenticing of boys and girls to employers in skilled tradés. In 
framing these suggestions due regard has been had to the necessity 
of adjusting the old and too rigid apprenticeship system to answer 
the altered social and industrial conditions now obtaining :— 

Length of Term.—A maximum period of five yéars. A seven 
years’ apprenticeship, though upheld by many Trade Unions, is 
needlessly long, having regard to the present standard of education 
now reached by candidates for apprenticeship and the later age of 
attendance at school, and it undoubtedly operates as a deterrent in 
many cases. 

“Age at Commencement.—15 or 16 where it is possible for.the boy 
to remain at school. For those leaving the Elementary Schools at 
14 years of age, it is best that they should enter the works where 
they are to be apprenticed immediately on leaving school. 

The Period of Trial—before the indentures are signed— should 
be at least one month in length ; a longer period is sometimes 
desirable. This period should be included in the term of appren- 
ticeship. During this time the boy should be put on work which 
he will do when apprenticed, in order that his ability and liking 


for it may be tested. A wage should be paid during this period not | 


greater than the wage during the first year of apprenticeship. 
Wages must vary according to trade and locality, but should not 
compare so unfavourably with the wages paid to boys in unskilled 
trades as to Sater poor parents from apprenticing their sons on 
purely financial grounds. Much talent which would have been of 
the greatest use to the nation has been lost through apprenticeship 


- wages being so low that lads from poor homes, but with marked 


industrial gifts, have been unable to enter skilled trades. 

Premiums should not be required ; they have the same effect in 
keeping out poor boys as have low wages. If charged, the wages 
should be proportionately high. 

A Bonus—payable at intervals for good time-keeping, behaviour, 
and work—is an incentive to the apprentice to do his best. 

General and Technical Education at continuation classes should 
be arranged for and insisted on, especially in the case of appren- 
tices who are bound at 14. Where possible this should be during 
working hours, in order that the apprentice may come. fresh to 
the classes and get the utmost profit from them. Where this is 
not possible, some relaxation of hours should be allowed either on 
the afternoon of the day on which the class is to be held, or on the 
following morning. During the first two years of the apprentice- 


ship the classes attended should be on subjects of general rather - 


than technical education. 

The Indentures must contain an undertaking by the employer to 
teach the trade, and by the apprentice to learn it, and must be 
signed by the parent, boy, and employer in the presence of a 
witness. Clauses should be included relating to all the above 
points, and to the hours of work, overtime, holidays, and payment 
during sickness. If an outside and impartial agency is interested 
in the apprentice it is an advantage that this agency should appoint 
a member to sign the indentures as a fourth party, and that the 
power of arbitration, and in the last resort cancellation, should be 
given him. This avoids recourse to a court of law in the event of 
any dispute between the employer and apprentice. An indenture 
must be stamped with a revenue stamp. A specimen form of 
indenture can be sent if desired, price 14d post free. 


Photoelectric Sensibility—In the Physical Review, 
Mr. T. W. Case describes a systematic search for substances which 
show a change of resistance when exposed to light. The results 
of the author's research are given in a long table. Two specimens 
which show remarkable action are acicular crystals of bismuth 
sulphide (bismuthifiite) and a granular lead antimony sulphide. 
The resistance of a piece of the latter 1 mm. x 10 mm. “ reducés 
about 5,000 per cent.” (sic) from the value in the dark in dull 
sunlight at an applied potential of 110 volts. If the substance be 
actually heated up, either by exposure to heat or passing a current 
which slowly heats the substance, then the resistance is gradually 
lowered, but this is a slow process. All of the photo-active 
sulphides show, the quick light reaction in the red part of the 
spectrum. Both the bismuthinite and the lead antimony sulphide 
give fine results when used as a transmitter in a photophone 
system, using a manometric flame for transforming the voice 
variations into light variations. The voice reproduction is very clear 
and loud.— Electrical World. 


Danger of Compressed Oxygen.—According to Mr. 
George S. Rice, Chief Mining Engineer of the Bureau of Mines, 
U.S.A., there has been a large number of explosions in various parts 
of the country of tanks containing oxygen made by the electrolytic 
process, due to the presence of hydrogen mixed with oxygen, and 
the Bureau has been making an investigation of this subject. 

In general the findings of the Bureau are these :—That, strictly 
speaking, there ig no spontaneous combustion, but in all cases 
where sufficient data have been obtained the oxygen has been used 
in conjunction with a torch for welding or cutting, and the flame 
has flashed back through the mixture. It is possible thatdgnition 
may occur by a jet of oxygen playing on carbonaceous material 
under certain special conditions ; nevertheless, these conditions are 

~ 


most unusual, as in many experimental tests made by the Bureau 
the jet cotld not ‘be so arranged as to cause ignition, although 
there was a rise of temperature at a certain point and cooling due 
to expansion at a point beyond. 

In all cases, however, the real danger-is in the hydrogen getting 
into the oxygen, and it has been found that this is due to improper 
design in the manufacturing apparatus—that is, the cells and elec- 
trical connections ; to insufficient safeguards connected with the 
electri¢ apparatus, the polarity suddenly and unexpectedly shift- 
ing ; to the manufacture of oxygen without frequent analyses ; 
and to incompetent or ignorant attendants. 

Unfortunately, certain makers of oxyyen-manufacturing appa- 
ratus have advertised that any labourer can take care of their 
apparatus. It is believed that the manufacture of electrolytic 
oxygen can be carried on in a manner to make it entirely safe. 
In fact, there has to be over 9 per cent. of hydrogen with the 
oxygen to make an explosive mixture. Nevertheless, certain tanks 
from one batch caused three widely separated explosions in Cali- 
fornia, killing seven men in all, and an analysis of gas from a tank 
filled at the same time showed that it contained over 50 per cent. 
of hydrogen.—American Machinist. 


Economy in Coal Consumption, and Inter-connection 
of Electricity Works.—The Controller of Coal Mines has been 
advised that an economy in the use of coal can be effected and much 
inconvenience avoided during the next and succeeding winters by 
giving effect as far as possible to the following suggestions :— 

Power Users.—That the various factory owners throughout the 
country who at present generate their own power by means of 
coal should make arrangements for taking their power require- 
ments from an outside source in districts where the power supplies 
have a margin available. The Coal Controller will assist as far as 
possible in obtaining priority for plant, machinery, and motors 
required, provided a substantial coal saving can be demonstrated. . 

Use of Coke.—The use of locally-produced coke or coke breeze in 
place of coal as much as possible in domestic grates, factory 
furnaces (where such cannot take an outside supply), public utility 
plants at light loads, also in baths and wash-houses, provided coke 
is available in sufficient quantities. 

Publie Services.—The curtailment of those public services which 
entail coal consumption, such as early and late tramway running— 
after consultation with the Ministry of Munitions, where munition 
workers are likely to be affected—and the prevention of unnecessary 
use of water. 

Stocks.—The accumulation of stocks in the summer months, as 
far as deliveries will permit, of the coal required during the winter 
months, the cost of such storage being considered as a form of 
insurance against the probable coal shortage. 

Cooking and Heating.—The installation of gas or electric cooking 
and heating appliances in public and private buildings, with a view 
to saving coal generally, and lessening the serious incovenience to 
the public next winter should the local distribution of coal become 
irregular or insufficient. 

Emergency Disconnection—The application to the Board of 
Trade by the electric supply authority for sanction under Regula- 
tion B 1 to disconnect classes of non-essential consumers in cases 
of urgent necessity, in order to enable the supply to be continued 
to munition and other essential users. This power should be 
obtained, although it need not be put into execution until the 
necessity arises. 

Interconnection —Making arrangements as suggested in the 
letter of the Board of Trade dated May 25th, 1916, with the 
neighbouring towns to interconnect electric distribution systems 
or generating plants by means of underground cables, or in suitable 
cases of temporgry overhead wires over the intervening country, 
so as to enable one or two of the most economical power stations 
in each district to supply several towns at light loads, instead of 
each town having to run its own power station uneconomically at 
such times. This would also enable the various power plants to 
shut down in turn during week-ends and holidays to effect plant 
repairs, and would provide some amount of power at call as a 
stand-by in case of coal supplies giving out locally. 

In order to carry out the last suggestion, the Controller is 
advised that additional powers will. have, in some cases, to be 
obtained as regards passing over private property, trading between 
public utility companies and local authorities, and possibly relief 
from some of the existing power supply regulations ; and if cases 
are brought to his notice, they will receive his assistance where 
the saving in coal would warrant the provision of the esqeemey 
plant, mains, &c. 


Regulation of Coal Prices.—The Controller of Coal 
Mines has issued a code of directions as to the sale of coal, with a 
view to dealing with fluctuations in colliery prices which have 
recently occurred in certain districts owing to abnormal market 
conditions, and preserving the regularity in the distribution of 
coal which is so necessary at the present time. The directions 
mainly affect prices of coal for export and bunker purposes, for 
which a definite schedule of prices has been drawn up, but they also 
provide that the prices of coal for home consumption shall remain 
at the maxima prescribed by the Price of Coal (Limitation) Act. 


The Board of Trade Committee on Electricity Supply.— 
We are informed by the Board of Trade that Sir A chibald 
Williamson, Bart., M.P., has consented to act as chairman of the 
Committee on Electric Power, in place of the Right Hon. F. Huth 
Jackson, who .has resigned on medical grounds, and that the fol- 
lowing representatives of local authorities owning electric supply 
undertakings have been added to the Committee, viz. :—Mr. W. B, 
Smith, Mr. Harold Dickinson, and Mr. E. F. Vesey Knox, K.C, 
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The Fixation of, Nitrogen.—Plant is about to be erected 
at Manchester for the manufacture of nitrogengus products by 
means of an electrical process of British origin, the rights for 
which are owned by the International Nitrogen and Power Oo. 
The installation is expected to be at work within six months. 


Fatality—At Bolton Electricity Works, on Sunday, a 


switchboard attendant named Hoarler was killed through coming 
into contact with a H.T. wire. 


Institution and Lecture Notes.—Royal Society of Arts. 
—Thke annual general meeting was held on June 27th, Dr. Dugald 
Clerk, F.R.S., in the chair. H.R.H. the Duke of Connaught, K.G., 
was re-elected President of the Society; and amongst the. new viee- 
presidents elected was Field-Marshal Sir Douglas Haig, who is a 


. Fellow of the Society of over 20 years’ standing. Sir Henry 


Trueman Wood was re-elected secretary, but it was announced that 
he had tendered his resignation to the Society, to date from 
September next. He has held the secretaryship since 1879. 

Société Internationale des Electriciens.—In order to comply 
with legal requirements regarding societies recognised to be of 
public utility, the Société Internationale des Electriciens has 
revised its statutes, and has taken the opportunity to change its 
title to Société Francaise des Electriciens. 

American Institute of Electrical Engineers.—The annual con- 
vention, which was to have been held in June, was cancelled on 
account of the national situation. Instead, a special meeting was 
to be held in New York on June 27th and 28th, at which the 
convention papers were to be presented and discussed. 

Institute of Metals.—The Councii announces that an extra 
election of members will take place on July 18th. Those desirous 
of applying for membership of the Institute are invited to write 
to the Secretary, 36, Victoria Street, 8.W. 1, for a copy of the new 
membership booklet, which includes an up-to-date list of the Insti- 
tute’s 760 members. The membership of the Institute has recently 
shown a very considerable increase, mote additions to the roll 
having been made during the past six months than in the previous 
three years. A new financial year of the Institute commences this 
month. The annual autumn meeting of the Institute of Metals 
will be held on Wednesday, September 19th, in the rooms of the 
Chemical Society, Burlington House, London, W. 1, when many 
interesting papers will be submitted for discussion. ‘ 

Institution of Electrical Engineers.—The Committee of the 
Students’ Section of the Institution of Electrical Engineers invites 
offers of papers from students of the Institution to be read during 
the coming session, between September, 1917, and May, 1918. 
Offers should be sent at once, with as much information as possible, 
to the Hon. Secretary of the Students’ Section, Mr. A. W. Grace, 
“ Evandale,” Granville Road, Sidcup. 


More than 3,000 Uses of Electricity—The Society for 
Electrical Development (New York) has issued a booklet listing 
more than 3,000 applications of electricity, which has been sent 
free to its members. It is intended as a guide or reminder for 
sales managers, contractors and electric suppliers, and is one of a 
series to be issued in connection with the Society's “ Keep Business 
Going campaign. 


Late Tramway Co. Svep.—In the 
King’s Bench Division, on Tuesday and Wednesday last, before Mr. 
Justice Avory and a Special Jury, an action was heard in which 
Mrs. E. M. Lloyd and Mr. G. W. Lloyd, of West Hendon, sued the 
Metropolitan Electric Tramways Co., Ltd., Mr. G. Simpson, of the 
Army Service Corps, Hounslow, and Mr. T. Owen, of Cricklewood, 
in respect of personal injuries sustained on June 27th, 1916, in 


Cricklewood Broadway, to the female plaintiff by reason of the - 


alleged negligence of the various defendants. The male plaintiff 
sued in respect of the loss that had resulted to bim by the occnr- 
rence. The case arose out of a collision between one of the Metro- 
politan Electric Tramway Co.’s cars and a motor lorry driven by 
Simpson, who, it was said, was being instructed in driving by the 
defendant Owen. Owen denied negligence, and Simpson said that 
the accident was the fault of the driver of the car. The Tramway 
Co. denied liability. A large body of evidence was called, and in 
the result the jury found for the plaintiff against Simpsor! and the 
Tramway Co. They found in favour of Owen. Judgment was 
given for the plaintiff for the agreed sum of £25 against Simpson 
and the-Tramway Co. Judgment was given in favour of Owen, 
with costs. 

CENTRIFUGAL FANS.—PATENT REVOKED.—A petition for the 
revocation of a patent for a centrifugal fan was heard by Mr. 
Justice Sargant in the Chancery Division, on Tuesday. The 
petitioners were James Keith & Blackman Co., Ltd., the registered 
owners of patented inventions in connection with centrifugal fans 
for delivery of air and other gases under pressure. The patent 
attacked was Ralph Hancock's patent 21,353 of 1913. Mr. Moritz 


. appeared for the petitioners, and there was no appearance for Mr. 


Hancock, who, it was stated, was in America. 

Evidence having been given on behalf of the petitioners by Mr. 
Jas. Swinburne and Mr. Chas, Tuson, his Lordship said that there 
was not sufficient subject-matter to justify the graat of the 
English patent. Further, tests had been made by Mr. Swin- 
burne and Mr. Tuson of a fan designed in accordance with the 
English specification of Hancock, as against the ordinary design by 
Keith, and it had been shown that the Hancock fan was less 
efficient than the Keith fan; and accordingly there was a pre- 
sumption arismg from that that there was no utility in the design. 
On the whole, his Lordship thought that he must grant this 
petition for revocation, 


Electrolytic Smelting of Tin Ores.—H.M. Consul at 
Antofagasta, Chile, reports that experiments on a small scale in 
the electrolytic smelting of tin ore have been made in Bolivia. 
The tin extracted is stated to have been of high quality, but, 
owing to the prohibitive cost of production, the experiments did 
not,indicate the possibility of commercial operation. 


Fleet Street Memorial Service.—The Bishop of London 
will take the service at St. Bride’s Church, Fleet Street, E.C., on 
Saturday, July 28th, which has been arranged by the committee of 

Press Club in memory of the members, sons of members of the 
Press Club, and other Fleet Street journalists who have fallen in 
the war. Particulars will be announced later, and members and 
others who desire names to be included are asked to communicate 
with the Hon. Secretary, the Press Club, St. Bride’s Passage, 
Salisbury Square, Fleet Street, E.C. 4. 


Japanese Copper.—Japan ranks second only to the 
United States in the production of copper, and the Swedish 
Ambassador at Tokio and Pekin calls the attention of the 
Swedish College of Commerce to this fact, and to the need of 
knitting first-hand relations with Japanese producers and exporters, 
so as to escape the commissions exacted by middlemen in London, 
Hamburg, and Antwerp. 


OUR PERSONAL COLUMN. 
The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tr y and railway officials,to keep readers of t 


ELECTRICAL REVIEW posted as to their movements 


Central Station and Tramway Officials.—Mr. E. S. Ray- 
NER, the manager of the Doncaster electritity and tramway 
undertakings, a proposed increase of whose salary from £450 
to £500 was recently rejected, after a heated debate, by a 
narrow margin of votes in the Council, is to leave Doncaster, 
by request of the Deputy-Controller of the Admiralty for an 
appointment under that department. Mr. Roberts; the 
deputy-engineer, is to take charge pending the Council’s deci- 
sion as to re-arrangement of work, Mr. Rayner’s departure, 
owing to Admiralty demands, being practically immediate. 

_ We regret to learn that Mr. Pickvancs, electrical engineer 
to the Wrexham T.C., who had a/motor accident some time 
ago, is ill, and will have to rest for a few weeks. 

The Manchester Corporation Electricity Committee recom- 
mends that Mr. J. G. THomson be appointed boiler-House engi- 
neer at the Stuart Street station at a salary of £275, rising to 
£300, and that Mr. H. W. Bristow be appointed assistant 
boiler-house engineer at Stuart Street station at a salary of 
£200, rising to £225. , 

According to the Daily Telegraph, Mr. R. O. Batpwiy, 
traffic superintendent of the Bournemouth tramways, has 
been appointed general manager of the Exeter tramways. 

Mir. J. T. Faye, traffic assistant to Leyton U.D.C., has 
been appointed traffic manager to the Southend Corporation 
tramways. : 

The following increases of salary have been given by the 
Bolton Town Council :—Mr. B. S. Horney, chief assistant 
electrical engineer, £250 to £280; Mr. H. E. ANNeETt, generat- 
ing station engineer, £250 to £280; Mr. E. Jones, chief clerk, 
electricity department, £150 to £170; Mr. E. R. Jameson; 
assistant engineer, £140 to £150. : 

The L.C.C. Highways Committee recommends that'as from 
July 15th next, Mr. E. W. Dickinson, superintendent of the 
Greenwich generating’ station, be the power-station engineer, 
at a salary of £500, rising to £700 a year; that Mr. E. L. 
Pore, resident electrical superintendent (southern section), 
be the distribution engineer (southern section), and Mr. T: 1.. 
Horn, resident electrical superintendent (northern section), 
be the distribution engineer, (northern section), both Mr. 
Pope and Mr. Horn at a commencing salary of £500, rising 
to £600 a year. 

Inspector W. THomas, of the Walthamstow tramway staff, 
who is leaving for South Africa forghe benefit of his health, 
has been presented by his colleagués with £80. 


General.—The following appear in the new list of Civil List 
Pension awards :— 

£100 to Mrs. Charlton Bastian, in consideration of the ser- 
vices to science of her late husband, Dr. Charlton Bastian, 
and of her straitened circumstances. 

. £75 to Mrs. Minchin, in consideration of the scientific work 
of her late husband, Prof. B. A. Minchin, and of her strait- 
ened circumstances. 

Sir A. R. Brynir, late chief engineer of the London County 
Council, who died on May 18th, aged 78, left property of the 
value of £10,335. 

Mr. LawrorD GRANT, who has been appointed managing 
director and treasurer of the Eugene F: Phillips Electrical 
Works, Ltd., Montreal, went to Canada in 1907 as president 
and managing director of the Canadian British Insulated Co., 
Ltd. In 1913 he accepted a position as assistant manager of 
the Phillips Co., and now succeeds Geo. H. Olney, who 
was the head of that firm for.18 years, Mr. Olney having 
recently retired owing to ill-health. Mr. Grant is a civil and 
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electrical engineer, and was formerly engineer for the British 
Insulated & Helshy Cables, Ltd., of England. Among the 
many large undertakings which he carried out for the latter 
company was the electrification of the Government dockyard 
and naval base at Malta. 

~ Sre._G. Marcont, who is in the United States, was pre- 
sented’ with the honorary degree of Doctor of Science by 
Colambia University on June 6th. - 


Roll of Honour.—Second-Lieutenant W. P. Carper, K.R.R., 
was killed by a shell on June 14th whilst leading his platoon 
in attack. He was with Messrs. Siemens Bros. & Co., Ltd., 
for 19 years, and left the cable department of that company 
to join the Army. His captain speaks of him as a brave, 
energetic, and faithful officer who did excellent work. 

The death of Major Cyru R. M. Youne is reported, 
having succumbed to wounds received in action on June an 
The deceased officer was the eldest son of Dr. and Mrs. 
Moffatt Young, of West Hartlenool, and, prior to the war, 
was in_ partnership with Mr. Hodgkin, of Darlington, as a 
consulting electrical engineer. 

The son of Mr. George Parkinson, of Waterhouses, County 
Durham, Sapper T. Parkryson, R:F., has been wounded. 
Formerly he was an electrician at a local colliery. 

Corporal D. Mounnpay, R.F.A., telearaphist at- Portsmouth 
Post Office, has been awarded the D.C.M. He volunteered 
to remain at a battery position to keen up telephone communi- 
cation when the battery was ordered under cover. 

Corporal E. Jackson. West Riding Regiment, who has just 
been awarded the D.C.M.:. was an electrician at the works 
of Messrs. R. F. Winder, Leeds: 

Lance-Corporal M. Hoaan, who was on the Colchester Cor- 
noration tramwoav staff, has died of wounds. He had gained 
the Military Medal. 

Lieutenant C. Srrerr, PR F.C.. killed, was trained as an 
electrical engineer at Broadheath, and gained a commission 
in the Cheshire Regiment. 

Private Crom. Gissons, Lancashire Fusiliers, killed, was em- 
nloved at the Peel-Conner Telephone Works, Ltd., Adelphi, 

Mr. G. Ewer, sales engineer to the Stepney Borough 
Council: electricity supply department. who was a Captain 
in the 7th Batt. Essex Regiment [{T.F.), and was promoted 
Major in 1915, has just been promoted to Lieutenant-Colonel 
of the 1/6th Essex Regiment. and has. in addition, heen 
awarded the D.S.0. Tieut.-Col. Ewer saw service in Galli- 
poli and in Egypt in the early days of the war, and is now 
serving with the Egyptian Expeditionary Force. - 

The Stepney electricity undertaking has now over 60 em- 
plovés serving with the Colours. 

Private Jonn CuHarnock, Loval North Tancashire Regiment, 
killed in. action on June 7th, »ged 32, was employed by 
Messrs. Dick, Kerr & Co., Ltd., Preston. 

Councillor Joun BAanNnIsTeR, a member of the Electricity 
Committee of Burnley Town Council, has died from typhus 
in Egypt. aged 39 years. He held the rank of sergeant. 

Lance-Corporal T. Annerson, aaed 33, attached to the 
Intelligence Department, has been killed in action in France. 
He served his apprenticeship as qn electrician with Messrs. 
Thompson. Blackburn. 

Sapper W. B. B. Gratton, R.F., killed in action. was em- 
vloyed at the Bradford Corporation electricity works, Bolton 
Road 


Lance-Corporal A. WEATHERHEAD, West Yorks. Regiment, 
reported wounded and missing, was an electrician in the 
employ of Mr. Thos. Wray, electrician, Harrogate. 


Private James A. CaLLAGHAN, Loyal North Lancashire Regi- 


ment, who has been killed in action, was employed by Messrs. 
Frankenburg; of Manchester. 

Sergeant F. Pratt, Royal Scots, killed i in action in France, 
served his time as an articled pupil with Messrs. Bruce 
Peebles & Co., with whom he was a designer when he en- 
listed. 

Lieutenant I.. 8. Mapprett, Australian Infantry Brigade, 
awarded the Military Cross, was an electrical student at the 
works of the Manx Electric Railway Co., Douglas (Isle of 
Man), prior to going to Melbourne, Australia. 

Bombardier A. R. Tanstey, R.F.A., who was an electrician 
with the G.E. Rly. Co., has heen awarded the Military Medal. 

Mechanical Staff-Sergeant A. H. Marsmaun, A.S.C., drowned 
at sea, served his apprenticeship with Mr. A. House, electrical 


engineer, of York, and was with Messrs. Elphick, of New- 


castle-on-Tyne. 

Sergeant E. Wattis, who has gained the Military Mea 
for conspicuous bravery, was engaged with Messrs. Fraser 
and Chalmers, of Erith. 

Corporal I.. A. Grover, .Qneen’s West Surrey Regiment, 
killed in action at the age of 43 years, was for some years 
with Messrs. Baxter & Caunter, “London. 

The Times states that Second-Lieutenant S. H. L. Douatas- 
Crompton, Roval Fusiliers, who was killed on June’7th, aged 


91, was intending to become an electrical engineer, ad was : 


at a technical college when the war broke out. “ He tied a 
blue handkerchief on. to the end of his stick, and told his men 


to follow it. He .. . seemed io forget there was any 
danger. :. ... While rallying his men he was shot by a 
sniper.” 


Obituary.—Pror. K. Bimkevann. —Prof. K. Birkeland, of 
Christiania, died in Tokio on June 18th. His name is well 


known as that of the joint inventor of the Birkeland-Eyde 
electrical process for the fixation of atmospheric nitrogen, 
which now employs approximately half a million H.P. of élec- 
trical plant. Prof. Birkeland was an eminent physicist, 
especially interested in terrestrial end solar magnetic and 
electrical phenomena. 


REVIEWS. 


Alternating Currents. By C. E. Maacnusson. London: Hill 
Publishing Co. Price 17s. net. 


So many text-books on electrical engineering have been 
issued recently by American writers that it becomes more 
than a little difficult to distinguish between them, and. to 
assign to each its special suitability for different classes of 
engineering students. 

TT: may be well, therefore, to begin the present notice by 
attempting to outline the special characteristics of the work 
to which it applies. 

Like several others that have been noticed recently in our 
columns, the present work is the result of notes of lecture 
courses prepared for undergraduate students—in this case at 
the University of Washington. The discussion as a whole is 
confined to main principles, and little descriptive or construc- 
tional matter is included. 

The first chapters deal mainly with the conditions existing 
in simple alternating circuits, and contain a very full intro- 
duction to the vector alge sbra of such circuits, worked out 
with numerous and clear diagrams. 

Following this general introductory matter, which occupies 
the first 11 chapters, we have one chapter devoted to each of 
the following types of machines :—Transformers, induction 
motors, altefnators, synchronous motors, rotary converters, 
single-phase commutator motors, and asynchronous genera- 
tors: The principles of the behaviour of each of these 
machines are treated mainly by means of vector diagrams and 
vector algebra. 

The next two chapters deal with the “ dielectric circuit,’ 
and give a very interesting elementary introduction to a 
general theory of insulation. The’ remaining seven chapters 
deal with transmission lines, protective devices, and wave 
forms. In this last section, again, vector diagrams and vector 
algebra are employed, except in the chapter on protective 
appliances, which is mainly descriptive in character, and 
contains a number of illustrations of actual pieces of appa- 
ratus 

It “will be gathered from what has been said that the book 
is essentially a student’s text-book, rather than a book for 
general reference, also that it makes no attempt to deal 
with questions of design or construction, but deals (chiefly by 
means of vector analysis) with underlying principles. It is, 
further, only in the last section, dealing with transmission 
lines, that a fairly advanced treatment involving considerably 
higher mathematical knowledge is included. 

We may next proceed to discuss in rather greater detail 
the treatment of the various parts of the subject. In the 
first section, which deals avith the general alternating circuit, 
we are led through series and parallel circuits containing 
resistance, inductance, and capacity, and with the aid of a 
very clear series of diagrams, the methods of treating each 
case algebraically and symbolically are well explained. The 
author, has adopted the simple device of distinguishing -be- 
tween the vectors of current and voltage by giving a different 


-shape to the barb of the arrows used in the diagrams. The 


symbolic notation follows in the main that of Steinmetz, 
though some variations have been introduced without any 
apparent reason. 

The treatment of the behaviour of the various types of 
machines is mainly vectorial, and accordingly such subjects 
as the wave form of alternator voltages, currents, and re- 
actions are not dealt with in great detail, nor are irregulari- 
ties due to the slots of induction motors dealt with. 
special chapter towards the end of the book is, however, 
devoted to the subject of commercial wave forms and har- 
monics, and many typical examples are illustrated and dis- 
cussed in detail. 

To the more advanced reader, the second portion of the 
book, especially the chapters dealing with the ‘ Dielectric 
Circuit,” and with transmission lines, will prove the most 
interesting, and it is in these chapters that the author has 
departed from the beaten track followed by the ordinary 
student’s text-book. ‘Bhe treatment of the problems of insu- 
lation and electric high- tension discharge as special cases in 
the general dielectric circuit is quite admirable. The vec- 
torial treatment of transmission lines, although perhaps less 
original, is also excellent, and brings the subject within the 
range of the average advanced student. The very full chapter 
on wave forms. has already been referred to. 

In conclusion, we may congratulate the author on the pro- 
duction of an excellent text-book which should prove useful 
to many undergraduate students of electrical engineering. 
Perhaps its leading characteristic is its great clearness and its 
consistent application of vectorial methods as adapted to a 
very large variety of problems. 
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A Laboratory Course in Practical Electricity for Vocational 
Schools and Shop Classes. By M. J. AncHBOLD. New 
York: The Macmillan Co. Price 5s. net. 


The author of this manual is the instructor in vocational 
electricity at the Wendell Phillips High School, Chicago, ‘and 
the general trend of trade school teaching in the States is 
fairly indicated by the type of experiment and the method of 
treatment given in this book. It is claimed that any text- 
book can be used in conjunction with this course of experi- 
ments, and the loose-leaf arrangement permits alteration of 
the order of work at the discretion of the teacher. 

The course is divided into four terms, or semesters, of 
about 25 experiments each, and a course of practical shop 
work is suggested to correlate with this‘ manual. The first 
section commences with simple experiments on magnets and 
magnetic fields, and leads up to voltaic cells; galvanometers, 
Ohm’s law, and the commercial measurement of resistances. 
The method of treatment can be best explained by illustrat- 
ing in a few typical cases. The loose sheets serve as the 
record of the experiments done, and, as the instructionf# ure 
all printed in the past tense, it only remains for the student 
to make his own diagrams and fill in a few words here and 
there to complete the sheets. 

For example, in the experiment on ‘‘ Making a Compass 
Needle ’’ we find an oblong space about 2 in. by 3 in., headed 
“Sketch of spring being rubbed with magnet. Resulting 
poles marked,”’ and alongside, these sentences awating com- 
pletion :— 

“‘The watch-spring compass was brought near the North 
Pole of the bar magnet and it attracted the —— end of the 


compass. 

‘‘The end last touched by the bar magnet was found to be 
a —— pole, and attracted by the —— pole of the bar magnet. 

“Tt was found that like poles always each other, and 
unlike poles always —— each other.”’ 7 . 

The same insistence on a stereotyped method of recording 
results and deductions continues throughout the book. The 
later and more difficult experiments, however, bear less re- 
semblance to missing-word competitions than the earlier ones. 

The second semester’s work deals further with resistance 
measurement, heating effects, and energy costs. Meter read- 
ing is taught with some pains, and some introductory work 
on electromagnetics is begun. The third section deals fully 
with motors and dynamos—motors first because dynamos are 
driven by motors in most schools; the fourth section begins 
with the elementary principles of alternating currents; and 
then proceeds to A.c. generators, motors, transformers, and 
meters. 

In an appendix sketches are given of all experiments and 
connections, together with tables of sines, cosines, tangents, 
and B. and 8S. wires. 

The strong points of the book are (1) its insistence on the 
systematic recording of experimental results, and (2) its habit 
of putting questions at the end of each experiment to dis- 
cover whether the principles have been fully understood. Its 
weak points are (1) the stereotyping of experimental records, 
and (2) the spoon-feeding adopted in the missing-word method 
in the earlier chapters. In spite of thesé defects, it is cer- 
tainly desirable that such books should be seen in this coun- 
try. English trade-school teaching, methods are still far from 
perfect, and while Americar’ methods cannot be adopted en 
bloc, they indicate important progress in a department of 
education which we cannot afford to ignore. 

The pale khaki cover and the white linen backing do not 
appear to us to be suitable for the hard wear generally 
accorded to a laboratory book, but in other respects the 
arrangement and production of the book are pleasing and 
satisfactory.—P. H. K. 


Electrical Laboratory Course for Junior Students. By MaGnus 
Mactean, M.A., D.Sc. London: Blackie & Son. Price 


Ys. net. 


This little book is intended to cover an elementary first 
year’s course in electrical engineering. It has been prepared 
by the head and staff of the electrical department of the 
Royal Technical College, Glasgow, from MS. instruction 
sheets used in the laboratory, and comprises descriptions of 
70 experiments with detailed instructions, theoretical notes, 
and diagrams of connections. 

Some idea of the scope of the boak can be obtained from 
the following typical experiments: Maps of magnetic fields, 
determination of ‘‘H,”’ constant of a tangent galvanometer, 
measurements of resistance by meter bridge and P.O. box, 
measurement of high and low resistances, E.C.E. of copper, 
Joule’s equivalent, photometry of glow and arc lamps. 
B.H. curves, cable faults, Kelvin balance, characteristics of 
dynamos. A page of “Instructions to Students” is given at 
the beginning of the book, and there is also an appendix of 
useful data. 

_All the instructions and hints bear the hall-mark of prac- 
tical experience and common-sense, and the book is likely 
to serve a useful purpose in connection with similar practical 
ee courses in other technical institutes and .colleges.— 


NEW COMPANIES REGISTERED. 


Macfarlane Winch Co., Ltd, (147,812).—Private com- 
pany. Registered June 25th. Capital, £12,005 in 100 shares of Is. each and 
12,000 shares of £1 each. To take over from G. T. Macfarlane patent 1,08¥ 
of 1917, in connection with ships’ winches, on the terms of an agréement 
between the said G. T. Macfarlane, of the cne part, and the Power’ Plant 
Co., Ltd. (for this company), of the other part, and to carry on the business 
of mechanical, electrical, hydraulic, marine, end general engineers, &c. The 
subscribers (each with one share) are: E. Trevor L. Williams, J.P., Clock 
House, Byfleet, Surrey; G. Macfarlane, Innamincka, Cannons ‘Lane, 
Pinner, Middlesex, mariner. The first directors are: E. Trevor L. Williams, 
J.P., and G. T. Macfarlane. Sdlicitors: Messrs. Slaughter & May, 18. 
Austin Friars, E.C. 


Hooton & Ellesmere Port District Electric Supply Co., 
Ltd. (147,809).—Private company. Registered June 25th. Capital, 000 in 
1,500 “A” shares and 1,500 “B” shares of £1 each. Objects, as title. 
Agreement between the Rt. Hon. Lady Rossmore and Mary Straker of the 
first part, Johnson & Phillips, Ltd., the second part, and S. S. Dawson 
(for the company) of the third part. The subscribers (each with one share) 
are: S. S. Dawson. 51, North; John Street, Liverpool, chartered accountant; 
T. R. Cholmondeley, Pont-y-Ochin, Gresford, North Wales, estate agent. 
The first directors are: S. S. Dawson, T. R. Cholmondeley, J. Macgregor, and 
C. Stewart. Registered office: 136, Albany Buildings, Old Hall Street, 
Liverpool. 


Blackwall Engineer & Welding Works, Ltd. ( 147,883) .— 
Private company. Registered June 28th. Capital, £3,000 in 21 shares. Elec- 
tricians, mechanical, and electrical engineers, welders, makers of motor 
vehicles and parts thereof, &c. The subscribers (each with one share) are: 
H. Andrews, 61, Welbeck Road, East Ham, E., accountant; G. Steel, 5, 
Disraeli Road, Forest Gate, E., electrical engineer. The first directors to be 
appointed by the subscribers. Solicitor: W. Cook, 59, Gracechurch Street, 


British Glass Wool Co., Ltd. (147,843).—Private com- 
pany. Registered June 29th. Capital, £1,500 in #1 shares. » Manufacturers 
of glass wool and glass fibre, importers and manufacturers of electrical 
appliances applicable thereto, and any other electrical and mechanical appli- 
ances, &c. he subscribers (each with one share) are: A. R. Holmes, 38, 
Highbury Hill, N., engineer; Alice M. Stevens, 41, Lotaine Road, Holloway, 
N., clerk. The first directors are: A. R. Holmes (permanent) and Alice M 
Stevens. Solicitor: D. W. Marpole, 1, Renfrew Road, S.E. n 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Carrickmacross Lighting Co., Ltd, (4,276).—Particulars 
of £2,500 debentures created November 14th; 1916, and April 20th, 1917, filed 
pursuant to Section 93 (3) of the Companies (Consolidation) Act, 1908, the 
whole amount being now issued. Property charged: The company’s under- 
taking and property, present and future, including uncalled capital, and cer- 
tain premises, &c., in Chapel Lane, Carrickmacross. Trustees: W. Pierce, 
Carrickmacross, and F. A. Orr, Castleblaney. 


Electrical Contracts & Maintenance Co., Ltd.—Memoran- 
dum of satisfaction in full on March 5th, 1914, of debentures dated May Ilth, 
1909, and August 4th, 1910, securing £300 and £100 respectively. Notice 
filed June 26th, 1917. 


Metropolitan Electric Supply Co., Ltd.—Particulars . of 
£250,000 debentures created May 15th, 1917, filed. pursuant to Section 93 (3) 
of the Companies (Consolidation) Act, 1908, the whole amount being now 
issued. Property charged: (1) Freehold land and generating station at Acton 
(subject to a prior charge); (2) so much of a piece of freehold land at 
Willesden on Which generating station stands as is not comprised in the 
security for the 3} per cent. second mortgage debenture stock; (3) the under- 
takings constituted under the Hanwell Electric Lighting Order, 1904, the 
Acton Electric Lighting Order, 1891 (subject to prior charge), and the 
Southall-Norwood Electric Lighting Order, 1905; (4) the undertaking relating 
to the Urban District of Greenford constituted under the Uxbridge District 
Electricity Supply Extension Order, 1903; (5) 6,000 preferred paid shares.in the 
Brentford Electric Supply Co,, Ltd.; and (6) the company's undertaking and 
eneral assets, subject to charges under trust deed of July 20th, 1894, and 
faty 4th, 1899. Trustees: Trustees, Executors & Securities Insurance Cor- 
poration, Ltd, Commission, allowance or discount: 10 per cent. 


Contraflo Condenser & Kinetic Air Pump Co., Ltd. 
(110,264).—Capital, £80,000 in £1 shares. Return dated May 18th, 1917. Ati 
shares taken up. 7s. per share called up on 27,000; 29,450 paid. Mortgages 
and charges: Nil. 


Cutting Bros., Ltd, (81,178).—Capital, £25,000 in 1,500 
ord. and 1, pref. shares of £210 each, Return dated December 29th, 1916 


(filed February 28th, 1917). 500 ord. shares taken up; £1,000 paid on 100; 
£3,200 (£8 per share) credited as paid on 400. 


Chislehurst Electric Supply Co., Ltd. (50,980).—Capital, 
£15,000 in £5 shares. Return dated April 16th, 1917. All shares taken up. 
£15,000 paid. Mortgages and charges: £9,000. 


W. G. Cannon & Sons, Ltd. (87,796).—Capital, £3,000 in 
#1 shares. Return dated June 7th, 1917. All shares taken up. 29 paid 
£2,991 considered as paid. Mortgages and charges: Nil. 


CITY NOTES. 


Str G. A. Toucur, M.P., said that the 

United Electric difficulties of the year had been rather 
Tramways of worse than in 1915. Nearly three-quartérs 
Monte Video, of the increase in operating expenses arose 
td. from the high price of coal. To-day it was 

about 150s., with no improvement in sight. 

Freights which used to be 12s. to 14s. per ton were now 100s. 
to 120s. The Eight Hours Law of Monte Video also meant 
both increase of wages and increase of staff. Heavy renewals 
would occur in the near future, especially in connection with 
re-paving. But these were abnormal times, and they ought not 
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to defer dividends, especially preference dividends, unless it be- 
came absolutely necessary. The chairman referred at some 
length to the fact that the municipality was proceeding with 
its vast paving programme, notwithstanding the times. Their 
interests were being, and would continue to be, very 
seriously affected thereby. The whole cost of paving the 
streets was defrayed by the owners of property on either side 
in equal parts. Where tramway lines existed the company 
had to pay for the equivalent of the space occupied by the 
lines, and 50 centimetres on either side of the rails. Any- 
thing that tended to strangle tramway enterprise was inimical 
to the public convenience. Proceedings had been com- 
mepced in Monte Video with a view to obtaining’ a definite 
decision as to the company’s legal position. The next 
six months were the lean months, when there were no excep- 
tionally’ heavy traffics to help toward meeting the fixed charges, 
now abnormally high. They must be patient and await 
events. 
Mr. KennetH CLARK, presiding at the 
Aluminium annual meeting on June 27th, said that 
Corporation, they had hoped to clear off another year’s 
Ltd. preference dividend at that meeting, but 
the taxation upon industries of their 
description was of a heavy character, and the settlement of 
the various items in the accounts was a matter. of very great 
difficulty. It was, therefore, impossible to estimate at pre- 
sent what amount would be available for distribution, so they 
were carrying the balance forward. He hoped that the 
authorities would bear in -mind that theirs was one of the 
key industries of the country, and that their opponents in 
other countries had been reaping a large benefit from the 
enormous prices that they had obtained for their metal, and 
their profits had been practically untouched by special war 
taxes, so that they had been able to build up large reserves 
which would put them in a strong position in respect of 
international competition. The difficulties in regard to sup- 


plies of raw materials, labour, freight, &c., had incregsed: 


during the year. Their increase of output had been a matter 
of much concern, and they had carried out during the year, 
and under difficulties, a large amount of work with that end 
in. view. The negotiations for the purchase of the additional 
water rights had been prosecuted vigorously, and a great 
many difficult purchases carried through. The plant for the 
erection of the dams: had been purchased, and the means of 
transit from the North-Western Rly. Co. to the site of the 
dams, 1,200 ft. above sea level, provided. The bridge across 
the Conway River had been constructed, and they were now 
able to take the L. & N.-W.R. Co.’s trucks right into the works 
yard. The new turbo-generator had been delivered¥ and 
would undergo its trial run in their works within the next 
few days. This meant an increase of 20 per cent. to the 
capacity of their electrical plant, and should put them in a 
nosition during the coming winter, for the first time in their 
history, to make full use of their pipe line; but they would 
not be able to make full use of the entire electrical capacity 
until they had completed their erection of the new dams, so 
as to store the necessary water to provide power during the 
summer months, During the year they erected a heavy roll- 
ing mill plant, with three trains of rolls, and these had been 
in satisfactory use for some time past. This addition should 
be of great assistance to the company, for it would enable 
it to market its output in the form of sheets. Last year’s 
output was the largest in the company’s existence; in fact, it 
showed an increase of more than 30 per cent. in their produc- 
tion, mainly due to the Dulyn tunnel, which had far more 
than justified its formation. They had under consideration a 
funding scheme, which they hoped to submit at a later date, 
with a view to dealing with the arrears on preference divi- 


dend. The war had shown new uses for aluminium, and, 


in his opinion, the production of light alloys would be an 
important feature of the aluminium industry in the years 
to come. He looked, therefore, for a largely increased demand 
after the war. They now had a sound business, which had 
proved itself to be a national asset, but it was absolutely 
necessary that they should continue their policy of extension, 
and: this. meant a continuance of capital expenditure, for 
which large sums of money would be necessary. He trusted 
the time was not far distant when they could begin to put 
aside sums of money as reserves for the many contingencies 
that had to be met by all trade concerns. In replying to dis- 
cussion, the chairman said that the company was in a very 
sound position. It was doing extraordinarily well; costs had 
gone down very much, and if they were successful in getting 
the water which they had in view they would not only be 
abe Seer to increase their production, but probably to 
double it. 


The directors announce that, owing to 

British Columbia the serious ‘increase in the cost of living, 
Electric Railway. the tramway employés asked for an in- 
Co., Ltd. ease in wages, which it was absolutely 
possible for the company to pay, in 

face of jitney motor-car competition, and having regard to 
the present fares charged. The men stopped work on June 
13th. Public pressure, arising from the cessation of the 
services, compelled the authorities to take action and approach 
the company, with the result that the company agreed to 
reinstate the services, making the best possible terms with 
the employés on the understanding embodied in resolutions 


of the City Council that an impartial investigator be appointed 
by the Provincial Government to examine and report on the 
transportation ‘problem in the city and surrounding district, 
with particular reference to the jitney motor-car competition. 
The city and the company have agreed to abide by the Com- 
missioner’s recommendations. The company has agreed to 
resume the railway services until the Commissioner’s recom- 
mendations are received. These services were resumed on 
June 2lst, and the’ company is paying the increases asked 
for by the men. 


_ Consolidated Electrical Co., Ltd.—Mr. H. ALLEN 
sided at the annual meeting, and said that there was a trifling 
decrease in the net income, due entirely to the reduced divi- 
dend received on their telephone shares, which he believed 
would be only temporary. The net result of their operations 
was that they paid the same dividend as for the previous year, 
carrying forward £3,066, against £3,159. They were practic: 
ally free from liabilities; investments had suffered no material 
depreciation during the year. 


Telegra h Construction & Maintenance Co., Ltd.—In- 
terim dividend+of 5 per cent. (12s. per share), free of tax. 
Browett, Lindley & Co., Ltd.—For 1916 the net profit, 
after providing for interest charges and writing £6,134 off 
for depreciation, was £9,450, out of which the full yeaxs divi- 
dend of 6 per cent. has been paid on the preference shares, 


together with an extra distribution of 3 per cent. on account | 


of arrears, and a dividend of 4 per cent. on the ordinary 
shares, leaving £3,540. undivided, subject to excess profits 
duty.—Financial Times. 


_ West Coast of America Telegraph Co., Ltd.—After pro- 
viding for interest charges, transferring £14,000 to general 
reserve, and providing £1,000 for investment fluctuations, 
£9,286 is. carried forward. 


STOCKS AND SHARES. 


Tuespay Evenina. 

Tue Stock Exchange ‘“‘enjoyed’’ a long week-end holiday, 
which few wanted, the pretext being an ancient rule pro- 
viding that the House shall be closed on all Bank Holidays. 
This served to cut into what little business there is at this 
season of the year, and, in consequence, markets have been 
very quiet. Questions are in the air as to what may be the 
prospect for another War Loan, but well-informed> quarters 
look for nothing in the way of a popular loan for some time 
to come. 

At the commencement of the half-year just ended, the 5 
per cent. War Loan was imminent, and its official terms were 
published early in January. These terms proved sufficiently 
tempting to save the fall in other investment stocks that had 

n freely predicted. Markets resisted the triumphant new- 
comer with a strength surprising to those who remembered 
the financial disturbance created by the 4} per cent. War 
Loan of June, 1915. 

We may with advantage set out the net rises and falls in 
markets connected with electrical companies’ shares, for the 
six months have been big with war happenings, naval, mili- 
tary, and political, with their effect upon the stocks and 
shares of the world. How lightly they have touched so 
purely an investment market as that for electricity supply 
issues this comparative table shows :— 


Rise or Rise or 
Share. Jan.2. Now. fall. Share. Jan.2. Now. fall. 
Brompton. . oe London Electric 1% 1 
Charing Cross .. + Metropolitan .. 2} 3} 
Chelsea .. o St. James's e § + 
City of London .. 112 12 + South London .. 


23 
County of London 1 t = South Met. Pref. 21/6 21/- —6d. 
Kensington ee 5. Westminster .. 5% 53 +: 


Of these 12 companies, the March reports for the year 1916 
showed an overhead increase in gross revenue amounting to 
9 per cent. above that of 1915, but the expenses were 11 per 
cent. higher, the latter figure working out to no less than 
67 per cent. of revenue, as compared with 51 per cent. for 
1913, the year before war started. Four of the companies 
reduced their dividends, the Brompton, Chelsea, Kensington, 
and the London. The last-named passed its dividend alto- 
gether, as compared with a payment of 3 per cent. in 1915, 
this being caused by an accident to the generating station. 
No increases were made, but the South Metropolitan re- 
peated the distribution of 4 per cent. which it made for 1915, 
the first since 2} per cent. was paid for 1908. The introduc- 
tion last year of ‘‘ summer tjme’’ played havoc with prices. 
At the Brompton and Kensington meeting, three months ago, 
the chairman referred to summer time as being an un- 
doubted benefit to the community at large, but an “‘ unmiti- 
gated evil to the purveyor of artificial illumination.”” It was 
a prominent factor in lowering the long-established dividend 
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rate, in the case of his own company, from 10 per cent.- to 
9 per cent. 

Railway stocks, as regards the Tubes, have given way, the 
present price of 824 for Underground Electric Incomes being 
10 points below ‘that with which the year began. This was 
the natural sequence to the dividend being lowered (for the 
last half-year) to 2 per cent., as against the 3 per cent. to 
which the bonds are entitled. Districts have shed 4, and 
Metropolitans at 233 are 14 lower on the six months. 

Telegraphs and telephones are mostly higher, the upward 
movement being continued with steadiness throughout the 
period. Marconis at 3 5/16 are 8s. 9d. to the good on balance, 
though Americans are almost unchanged at 16s.; Canadians 
at lls. are ls. 6d. up. British Columbia Electrics have fallen 
heavily, on fears of municipal competition. Mexicans are 
higher; Brazil Tractions 4 points down, due to the board’s 
decision to pay no more dividends this year on the common 
shares. 

The Manufacturing group shows noticeable firmness in 
most instances. To tabulate interesting examples :— 


Rise or 
Share. Jan.2. Now. fall. Share. Jan, 

Brit. Aluminium 28/6 289 +484. Fdison p.p. 

Brit. Insulated .. 113 123 +14 Electric Con. .. 

B. a Gen. Electric 

Pref. 23 oe Henley .. 
Callender’ 13 134 India-Rubber 
Castner Kellner. . 34 33 


Appreciable rises have taken place in armament, coal, iron, 
and steel shares. The rubber share market has been ex- 
tremely active, and although the top prices of March/April, 
are not maintained, the half year has left most rubber quota- 
tions higher than they stood six months ago. 


SHARE LIST OF ELECTRICAL COMPANIES. 


July 3, orfall Yield 

1916. 1916, 1917, week, 
Brompton Ord co 9 64 18 6 
Cross § 5 7 210 
do. do, do. 4§Pref.. 44 44 618 6 
Chelsea ee ee 4 8 644 
City of London os 8 8 12 — 613 4 
do. do. 6 per cent. Pret, 6 6 10 = 600 
County of London 7 7 108 - 611 9 
do. 6 per cent. Pref. 6 6 10 -- 600 
Kensington Ordinary .. 617 

London Electric .. 8 8 1 — Nil 
do. do. 6 cent. Pref. 6 4 568 
4 per cent. Pref, a 4&4 Bxd 710 0 

South London... 5 75 6 

South Metropolitan Pres 7 aty- 618 4 

Westminster Ordinary .. .. 7 7 53 619 

RAPHS AND TELEPHONES, 
Tel. Pref. 6 6 98 620 
Def. .. 886 423 616 4 

Chile WK. ee oe ee 8 8 7 614 4. 

Cuba Sub. Ord. .. oe oe 5 5 _ 617 8 

Eastern Extension ee ee 8 8 1 _ 616 6 

Eastern Tel, Ord. ee eo 8 8 1 — 64 9 

Globe Tel. and T. Ord. .. oe 7 7 1 _ % 910 

do. Pref, § 6 1 617 1 

Great Northern Tel, .. 22 22 +3 628 

Indo- oe 1 51 676 

New York Tel. oe & 99 411 0 

Oriental Telephone Ord, eo 10 23 + dr 816 0 

United R. Plate Tel. .. ee 8 8 62 _ %18 6 

West India and Pan, .. ee fd, 64. lgxd 1 64 

Western Telegraph ee es 8 8 l4xd +8/- 614 4 

Home Rats, 

Central London, Assented 4 680 

ee ee 1 1 93} 480 

nde un ic 

0. do. “A” il Nil 6/9 — Nil 
do, Income 6 6 0 6 
Forrien Trams, 
Dividend 
1916. 1916. 
Adelaide Sup. 6 per cent. Pref, 6 6 5 — 800 
Anglo-Arg. Trams, First Pref, es xd + as 716 6 
do, 2nd Pref. .. 
do. 5 oot 6 5 +2 760 

Brazil Tractions . ee 4 4 4 

Bombay Electric Pret, 6 6 10 - 600 

British Columbia Elec. Rly. Pice. 6 5 57 8 18 10 

0. Preferred Ni] Nil Nil 
do. do. Deferred Nil Nil 27 — Nil 
do. do, Deb. 44 574 

Mexico Trams 5 per cent. Bonds Nil 87 — Nil 

do, 6 percent. Bonds Nil Nil 80 = Nil 

Mexican Light Common Nil Nil 1 Nil 

do, Pref. .. ee Nil Nu 2 — Ni 
do, lst Bonds ee Nil Nil +2 _ 
Manvracturine CoMPanizs, 

1 k & Wilcox eo 8 600 
British Aluminium Ord, ee q 10 +1/- 619 2 
British Insulated Ord... .. 1% 20 } - 7165 0 
British Westinghouse Pref, .. 664 

do. ‘Pref. oe ee 6 6 4xd +2 517 8 

Castner-Keliner .. oe 2 610 2 

Edison Swan, £8 paid . —_—- = 16/3 = Nil 
do, do, fully paid 1 Nil 
do. do. 4 percent, Deb, 4 4 xd — 518 6 

Gen. ee ee 6 631 
10 10 15. 6 9 0 
eo & 874 - 6 8 

* Dividends paid tree of income-tax, 


, first two hours, time and half afterwards 


MARKET QUOTATIONS. - 
Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to rhssbeiaieinn and other circumstances. 


Wednesday, J July 4th. 


CHEMICALS, Ao. 
a Acid, Oxalic .. es ee per lb, 16 
Ammoniac Sal per ton £15 
a Ammonia, Muriate (large crystal) ” £54 oo 
Bisulphide of es ” £23 
a Potash, ee per lb, 2/6 
a ” Perchlorate ee ” 2/- ee 
a Shellac ee per cwt, 215/- ee 
a Sulphate of Magnesia +. perton 216 os 
. Sulphur, Flowers .. = 
stals os ++ per ton 
a Sodium Bichromate, casks .. per lb. ee ee 
' 
METALS, &c 
ec Brass (rolled metal 2 to 12" basis) per Ib, ee os 
c » Tubes drawn) ae 
Copper Tubes rawn) .. ” . deo, 
sg » Bars (best selected) .. per ton £166 po 
Sheet od ee £166 als 
d  (@lectrolytic) Bars < £142 
d ” ” ” £167 
Wire Rods £150 ee 
H.C, Wire per lb. 1/55 ee 
f Ebonite Rod. . ” 3/- 
f Sheet ° ” 2/6 oe 
n German Silver Wire a3 
A Gutta-percha,fine.. .. 6/10 
h India-rubber, Para fine . ee 14. dec. 
i Iron Pig (Cleveland warran ts) .. perton | _ Nom, on 
i,» Wire, No. 8, P.O. qual, £42 
Mercury per bot. Nom. ée 
e Mica (in original cases) small: per Ib. 6d. to 
ew ” » medium ” 8/6 to 6/- - 
e mm. ” ” ” 7/6 to 14/- & up. ee 
d Silicium Bronze Wire .. +» per lb. 1/9} oe 
r Steel, Magnet,inbars .. ++ per ton ee 
g@ Tin, Block (English) ee oe 
n » Wire, Nos.1tol6 .. .. per lb, 8/6 ee 


Quotations eames by— 


a G. r & Co. James & Sh * 
Bolton & Sons, Ltd, Edward Till & Co. 
d Frederick Smith & Co, i Bolling & Lowe. 


e F. Wiggins & Sons. 1 Richard Johnson & Nephew, Ltd, 
f India-Rubber, Gutta-Percha and n P. Ormiston & Sons. 
Telegraph Works Co., Ltd, r W. F. Dennis & Co. 


Death by Induction.—The Journal Télégraphiqué quotes 
from Annales des P.T.T. particulars of a remarkable fatality due 
to a shock received by induction. In the valley of the Romanche, 
France, there are numerous generating stations and power trans- 
mission lines working at pressures from 25,000 to 55.000 volts, 
three-phase ; a Sta®e telephone line, carrying interurban circuits 
and several telephone lines belonging to the power companies, 
parallels the power lines over a considerable distance. On April 
28th, 1916, a lineman connected’ with one of the companies was 
speaking with a portable telephone set on one of the private lines 
when he received a fatal electric shock. An inquiry followed, 
which revealed the following circumstances :—At the time of the 
accident no contact could have taken place between the telephone 
circuit and the high-pressure lines. The cut-outs on the State 
lines carried on the same pole as the private circuit operated, and 
shocks were felt by State employés in the telegraph service. At 
the moment when the accident took place, a sudden interruption 
occurred on a power line working at 45,000 volts, which. paralleled 
the State line over a length of 20 km. (12°5 miles). The abnormal 
pressure rise which caused the accident was not due to any contact 
between the lines; it was produced by induction between the 
power line and the telephone-line. At the moment when the 
interruption of current took place, one of the three-phase cables 
remained for a brief interval at a high pressure, after the other 
cables had returned to zero voltage. Under the electrostatic 
influence of this cable the telephone line was raised to a pressure 
which occasioned the fatality. 


Electrical Wages Award.—The Chief Industrial Com- 
missioner's Department of the Board of Trade, in connection with 
the application of the electrical wiremen of Bradford and Shipley 
for an advance in wages from 94d. to ls. per hour, has raised the 
standard to 11$d. per hour, to cover and include all previous 
advances. Overtime is to be paid for at timgand a-quarter for the 

‘midnight, and double 
time subsequently until starting time next morning, double time 
also being awarded for Sundays and Christmas Day, and time and 
a-half for Bank Holidays. The working hours are reduced from 
52} to 494 per week, and there are concessions in relation to night 
work, “dirty money,” travelling and country expenses,&c. Engage- 
ments may be determined on either side by one hour's notice, 
Disputes are.to be settled by a Council of employers and emplovés, 
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ELECTRO-CULTURE, 


Some Notes on H.T, DiscHarRGE APPARATUS. 
THOUGH only just beginning to attract, public attention, electro- 


culture is by no means a new idea. The earliest attempts on record ~ 


are to the credit of a Scotchman named Mowhray, who tried some 
experiments in the year 1750; though the first real advance was 
due to Lemstrom, who tried some experiments in Finland in 1885, 
and a few years later in England, France, and Germany. 

The difficulties of such a research are very great, owing to the 
absence of exact data in all agricultural and horticultural work. 
The fertilising value of every manure differs from every other, and 
even different samples of the same kind do not give equal results, 
but will behave quite differently in different soils. Clay, loam, 
and sand all require different dressings, and the yalue of a manure 
on the one is no guide to its value on another. The very rain 
differs in its action on plant life under different climatic conditions 
and places. Plants are greatly influenced by the air, Some need 
wind—to others it is fatal. The contour of the land, whether. at 
the top or bottom of a slope, the shelter afforded by trees and 


DISMANTLED Hut SHOwING ELEctTRO-CULTURE SET EXHIBITED BY MESSRS. 
W. H. Cox & Co., AT THE RECENT MUNICIPAL ELECTRICAL CONFERENCE. 


hedges from sun, wind, and rain—all these things, and many 
others, help, to determine the rate of growth. For no single one of 
all these things can any exact unit be determined. Generalisations 
and roughly true empirical laws can be laid down, but there has 
never been written any equation connecting together all or,some of 
these variables, and the result of their mutual interaction can only 
be estimated, the degree of accuracy depending on the soundness 
of some person’s judgment and the breadth of his experience. 

The usual experimental procedure is to plant several plots with 
whatever is to be the subject of experiment, taking care to 
keep the conditions as nearly as possible identical in all.. One plot 
is treated in the special way under investigation, and the rest in 
the normal manner ; then any difference between the growth under 
special treatment and the average growth of the others may be 
taken to be due to that treatment, and, where measurements can 
be made, a ratio obtained. : 

Quantitative results are, however, always difficult. One may be 
able to say definitely, that one flower is better than another, but 
by how much? One potato or tomato may be heavier than 
another, but is the quality the same in both, and how can that 
quality be measured ? Where the thing is done on a large enough 
scale, a solution of this dilemma is found by selling the goods in 


the open market. The price which a public, ignorant of the expe- 
riments, and anxious only to get the Lest value, will give is a good 
guide and even an accurate measure of their relative worths. It. 
needs, however, large plots of ground and considerable expenditure 
te conduct experiments on this scale, and even then great skill 
and judgment are wanted in choosing the plots and in preparing 
them for planting in such a way that the results may be truly 
comparable, Those who are used to making practical comparative 
tests will from these considerations realise the almost insuperable 
difficulties under which Lemstrom worked. 

He himself alludes to the investigation “as by no means in- 
viting.” Nevertheless, despite all the inexactitude of the agricul- 
tural side, the utterJack of knowledge on the botanical, and the 
absence of suitable apparatus on the electrical, he tackled the sub- 
ject with a very large measuré of sucéess, and laid the foundation 
of a new industry which we slow and @onservative people are just 
beginning to develop 30 years later under the beneficent stimulus 
of German malevolence. @% 

These early experiments were made with influence machines of 
various types, one terminal being connected to ‘earth and the other 
to a network of wires over the plants, which at the first were 
grown in pots, but later in the open ground. Constant trouble 
occurred with the generators, which would 
reverse polarity frequently and sometimes 
fail to excite, while at other times the damp 
atmosphere would form practically a short 
circuit path for the extremely small quan- 
tity of electricity which these machines can 
deliver. Thus his experiments,-while leav- 
ing no doubt as to the general value of the 
electrical discharge in plant growth, and 
enabling him to make several important 
generalisations, are confused and unconvinc- 
ing in detail. 

The advent of X-rays and wireless tele- 
graphy produced an imperative demand for 
a practical high potential generator. and the 
supply which quickly followed made it pos- 
sible to try Lemstrom’s experiments on a 
larger scale, and with more intense dis- 
charges. Out knowledge of atmospheric 
electricity and of the discharge of elec- 
tricity through gases, has increased enor- 
mously since 1885, so that we are now able 
to take measurements of the quantities of 
electricity involved, and even to form some 
very rough idea of how it is carried from 
the overhead wires to the plant. 

For the last 12 years experiments have 
been carried out in England on an exten- 
sive scale in several different places on 
different soils and under different climatic 
conditions, the leaders in the work being 
Sir Oliver Lodge and Prof. J. H. Priestley, 
the latter with the help of the Board of 
Agriculture. The results obtained have 
been the subject of reports in the Journal 
of the Board of Agriculture (April, 1010 ; 
October, 1913; January, 1915; October, 
1916 ; April, 1917); from these reports all 
the figures that are given here have been 
taken, and they may thus be regarded as 
cautious and well considered data not likely 
to err on the side of over-estimation. 

The Apparatus Used.— Ever since Lem- 
strom’s experiments the method of distribu- 
ting the charge to the crops has been much 
the same, a network of wire, or strands of 
barbed wire or plain wires are stretched over 
the field at a convenient height by means of. 
H.T. insulators, and kept charged to a poten- 
tial of about 80,000 to 100,000 volts. 

A net is too inconvenient and costly for 
large areas, while barbed wire involves the 
use of very heavy poles and large insulators, 
account of the great strain needed to keep 
it reasonably taut—thus the choice usually 
falls on a plain wire. 

The density of an electric charge at any point on a body is pro- 
portional to the curvature at that point ; that is, the potential 
relatively to earth will be greater the greater the curvature, and 
thus it comes about that the wires used should have as small a 
diameter as practicable, so as to keep as low as possible the 
potential necessary to produce a discharge. With wires of from 
24 to 30 s.w.c. 90,000 volts maximum appears a good medium. It 
will be noticed that this is just about the pressure at which it is 
possible to transmi: power without corona troubles being serious, 
i.e., at this potential it is possible to send currents without loss 
along large wires, but discharge takes place from fine ones. All 
leads to the network can, therefore, be of bare wire of 10 or 12 
8.W.G. 

The fine wires if of silicium bronze or galvanised steel may be used 
without fear with a span of 150 ft. and a sag of not more than 
8-12in. They should be kept as low down as possible, as this increases 
the intensity of the discharge, but in order to avoid localising 
it on the highest plants, the distance between wire and ground 
should not be less than twice the height of the full grown 
plant. Generally it has to be greater still to allow for working 
underneath; 7 to 9 ft. seems to’ be a good range, as a man 
with a hoe can work underneath without disturbing the wires, 
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but each individual case must be decided on its merits. The space 
between wire and wire should be about two-thirds of their 
distance from the ground, in order to obtain a fairly high intensity 
of discharge, 

One of the best methods of suspension is to place stout poles set 
in concrete at the corners of the field ; old telegraph poles cut in 
half do well, and can generally be bought at a moderate rate from 
the local telegraph engineers’ depét. Extra-high-tension insulators 


VIEW SHOWING CorL, SPARK GAP AND INTERRUPTER, 


are fixed to these, and from them span wires of galvanised iron are 
taken along the length of the field. Should this length be greater 
than about 150-200 ft., intermediate poles are used ; these may be 
lighter than the main ones. 

The fine discharge wires are strung across from span wire to 
span wire. Light brass hooks form as good a connection as any- 
thing, and allow the discharge wires to be shifted or taken down. 
The u.T. current is fed to the thick span wires, which conduct it 
with but little loss to the fine wires, from whence it discharges 
on to the crops. 

The H.T. current may be produced in several different ways, each 
of which has it own peculiarities, its advantages, and disadvantages. 
The usual generators are :— 

1. Static Machines.—The current from these is ideal for the 
purpose, being at a constant potential, but even with the largest 
machines there is difficulty in getting sufficient quantity. There 


is apt to be difficulty in damp weather, owing to the machines - 


failing to excite or losing excita‘ion if the resistance of the 
external circuit drops. Many types have a nasty habit of reversing 
polarity for no obvious reason. The machines have to be 1 kept 
— free from damp, and are expensive. 

2. Step-up Transformers.—As a source of high potential, these these 
are the simplest, cheapest, and most efficient, but the current from 
them needs either rectification or the suppression of one half wave, so 
as to impart a undirectional charge to the wires. 

The former is attained by the use of a revolving shaft driven 
by a synchronous motor, and carrying conducting arms, which 
alternately make and reverse connection between the H.T. ends of 
the transformer and the main contacts. 

This is the best machine by far for large areas—say, of 50 acres 
and upwards—is simple and reliable, but the cost, which may be 
anything between £200 and £400, makes the outlay rather high 
for small arzas. : 

The suppression of one half wave is done by the use of a “ valve 
tube.” This instrument, the best-known type of which is the 
“ Lodge,” consists of a glass globe evacuated to one or two milli- 
metres of mercury and containing two electrodes, one of large 
area and with a good space round about it, the other of small area, 
as closely confined as possible, and often surrounded by an electro- 
static shield. The former conditions are favourable to the forma- 
tion of the “negative dark space” which always accompanjes a 
discharge in vacuo ; the latter unfavourable. Thus there is con- 
siderably less opposition to the current passing one way than the 
other. A different and more efficient type of valve is the “ Kenotron,” 
in which the negative electrode consists of a red-hot spiral in 
a@ vacuum, which, giving off ions, will allow current to flow from 
it, but provides no path for a discharge in the opposite direction. 

This method of charging up the network is not so ideal as it 
appears on paper, for several of the ordinary valve tubes are 
required in series in order to deal with 100,000 volts, They 


» gradually increase their vacuum owing to the absorption of gas by 


the glass walls, which causes a gradual increase of resistance in 
the right direction for the current without much compensating 
gain in the opposite ; means are provided for rectifying this, but 
they are not very satisfactory, and after some time the valves 


~ become erratic in behaviour. 


A “Kenotron” valve can be made to suppress 100,000 volts, but 
requires a battery or small transformer to heat the cathode, which 
must, of course, be charged to the same potential as the cathode 


itself, and thus has to be insulated for the full potential both from 
- earth and the mains. Moreover, it is an expensive article, costing 


£50 or more to install. 

Both types of valves are very fragile, being of thin glass and 
highly exhausted, they are also liable to “ perforation "—i.e., 
puncturing of the wall by a high-tension spark from any conductor 
that may by accident be brought too close. 

3. Some form of high-frequency apparatus has often been used, 
but the current from these cannot readily be rectified, and the 
effects produced are not so good, probably for this reason. Also, it 


is impossibleto carry such currents along any conductor possessing _ 


appreciablé” self-induction, and thus it is very hard to charge a 
network evenly by. this means. The generator always involves a 
spark gap, which burns and wears, and so needs fairly frequent 
attention. 

4. Induction Coil and Interriipter—This is probably the most 
efficient and satisfactory method of dealing with any plot not large 
enough to warrant the use ef a H-T. transformer and revolving 
rectifier. The outstanding peculiarity of these instruments is the 
extremely asymmetrical wave they produce. 

In principle, an induction coil consists of an open-core trans- 
former of large ratio, the primary of which is fed with an inter- 
rupted direct current. Owing to the self-induction of the primary, 
which is kept as large as possible, the current grows but slowly, 
when the interrupter closes the circuit, and may take as much as 
1-50th second or more to reach its full value. The induced poten- 
tial in the secondary is, of course, proportional to this rate of 
growth, and will, in consequence, \e comparatively small. 

The interrupter is designed to break the circuit as quickly as 
possible, and to quench the resulting arc with the atmost rapidity 
and the least possible loss of energy in heat. The consequence is that 
the rate of decrease of the current is very much greater than was the 
rate of growth, and the potential across the secondary will be 
correspondingly greater. With a closed iron circuit the magnetisa- 
tion of the iron will not fall té zero with the current, but lags 
greatly behinds it, hence the need for the open core. 

The general form of interrupter involves a mechanical break 
between a contact and mercury under some dielectric which. will 
prevent oxidisation. Either the mercury or the contact, or both, 
may be in motion 

The container is kept full of a liquid or gaseous hydrocarbon 
with good arc-quenching properties, and this, together with the 
rapidity of motion and the good cooling from the surrounding 
masses of metal, interrupts the circuit with great rapidity. 


WEATHERPROOF Hut, SHOWING OJTGOING H.T. CONNECTION. 


The current thus produced may have a peak value of 90,000 volts 
in one direction and only a few thousand in the other, and if such is 
supplied to a network of fine wires, a strong discharge will take 
place at each occurrence of the high-value peak, while on the other 
half of the wave the potential never becomes high enough to 
produce any effect. 

The large ratio between make-and-break potentials necessitates 
good design both of coil and interrupter; the older-apparatus of 
this type gives a far greater inverse potential than that mentioned, 
and so requires a valve tube to prevent the wires being raised to 
too high a negative potential. 

Wireless and X-ray work have produced so. great a demand for 
coils and interrupters that these have uow become. thoroughly 
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reliable machines, well made, and capable of standing up to their 
work without much attention, and seldom breaking down. 


ordinary commercial types are, however, designed for much too, 


yigh a secondary voltage for electro-culture work, and were not 
intended for such long continuous running. The heat conduction 
from the secondary is very bad, owing to the great insulation 
needed, and thus the C*R losses may cause dangerous heating, 
while the large number of turns set an upper limit to the 
discharge current, which entails the use of a much larger coil 
than should be necessary. A specially-designed coil is therefore 


required, giving great quantity at a less potential than usual, and. 


with a very low-resistance secondary; it should also be designed 
with a view to being absolutely waterproof, as paraffin wax is 


slightly hygroscopic, as, indeed, are all that class of insulating — 


compounds, 

It will be seen that the current from this kind of set is in the 
form of intermittent impulses, so that the charge on the wire 
produced by one impulse can discharge back through the coil 
during the next interval. This can be avoided by putting a valve 
tube in circuit to check the back flow, but they are delicate, 
unstable pieces of apparatus, which give a good deal of trouble in 
use, and it is probably better to do without them and to use a coil 
capable of giving a sufficient discharge such that enough elec- 
tricity may be given off at each impulse to bring up the mean 
current density in the air to the required standard without resort 
to such contrivances. 

In all these instruments, some method of measuring the potential 
is needed, and the simplest seems to be a measurement of the 
sparking length. Below is a table connecting spark length with 
voltage, maximum values, which determine the sparking length, 
being given. In each case one’pole is assumed to be earthed ; this 
makes some difference in the high figures. 


Max. volts, Spark gap length in inches. 
K.Y. Points. 2°5" balls. 5* balls. 
10 abe ees — 
ote ‘65 — 
50 2°6 “65 “65 
60 27 
70 3°5 10 "95 

110 |... eas 2°3 16 


It is very necessary to provide a thoroughly waterproof place for 
the apparatus, and provision should be made for warming, so as to 
drive off any condensation. The apparatus can be made to deal 
with either direct or alternating current, and any supply voltage 
between 25 and 250 volts. 

Effects on Crops,—Some data and illustrations have already been 
published in the ELECTRICAL REVIEW for May 11th, 1917, where 
one of Prof. Priestley’s reports is reprinted in full with two 
interesting illustrations, showing the improvement effected on 
— and second-year clover, and it is not necessary to add much 

ere. 

Young strawberry plants have increased in yield by 80 per cent., 
older ones by 36 per cent. and 25 per cent. 

Potatoes are good subjects, and invariably show increases, usually 
between 20 per cent. and 50 per cent., the increase being in the 
size of the tubers, and not the number, from which it would seem 
that there was here a means of bringing new potatoes on to the 
market earlier. Carrots, beet, tomatoes and mangolds all show 
increases of from 20 per cent. to 50 per cent. 

Wheat has been the subject of the most extensive and prolonged 
experiment, and the average increases shown up to 1914 were from 
20 per cent. to 40 per cent. A crop grown in 1915 under a. very 


much more intense discharge, showed an increase of about 50 per 


cent. in grain and nearly 90 per cent. in straw, besides being ready 
for harvesting earlier. The grain was also of a superior quality. 

The effects of the discharge on germination appear to have been 
neglected of late, but tlrere is abundant” evidence to show that the 
young plants show earlier when the seed plots are treated ; but in 
this country at least, caution must be used in forcing crops out 
of the ground in early spring on account of frost. 

In greenhouse work, where there iso danger from frost, and all 
the elements are under control, there seems to be a wide field, and 
the application is not at all difficult, one wire, or at most two, 
being run parallel to the length of the house, attached to an 18-in. 
length of ebonite rod as insulator at one end, and passing through 
an E.H.T. porcelain leading-out tube at the other, the coil and 
interrupter being fixed outside the house. Special arrangements 
can be made to run several houses near each other from the same 
apparatus. 

General” Remarks.—The discharge appears to act, roughly 
speaking, as artificial sunshine, and as it is quite as possible to 
over-stimulate plants as human beings, judgment is necessary in- 
determining how long to keep the discharge going per day. In 
damp, cloudy weather four to five hours per day seems about the 
time usually given in the most successful cases, and this should be 
diminished in proportion as the day is sunny, while in hot 
scorching sunshine and in times of drought the discharge should 
never be put on. Marning and evening are the best times for 
treatment, especially'the former. 

The crops under treatment draw more from the soil, both 
moisture and food, and therefore plenty of water and manure 
must be given. On soil that is too poor, or lacks moisture, no 
benefit will, and harm may, result. 

In windy weather the electrified air is blown about, benefiting 


neighbouring crops but diminishing the quantity received by those 
under treatment, and this should be allowed for in such weather, 
which is often the time when the treatment is most needed. 

There seems to be a possible exception to the general rule in the 
behaviour of leguminous plants—a family characterised by the 
presence in-their roots of small nodules containing colonies of 
bacteria, whose function appears to be the extraction of nitrogen 
from the plant, giving it to the soil. Such plants thus enrich the 
ground instead of impoverishing it, an outstanding exception to 
the general rule, which may have great significance in considering 
their behaviour under the discharge. Clover, however, which is 
one of this family, though it did badly when electrified one year, 
gave a superabundant crop the second year when it was not elec- 
trified, so that the treatment seems to have had an important 
after effect. 

Another most useful effect is that blight and insects generally 
are destroyed by the discharge, which will quickly clean such 
things as beans and carnations when attacked. ' 

There seems but little doubt that in the higli-tension discharge 
we have a means of cpunteracting the lack of sunshine, which is 
the one drawback from the agricultural point of view to our very 
fertile land, and if properly exploited by men of energy, patriotism, 
and foresight it may yet solve the problem of making farming an 
easier and more lucrative profession. 


The illustrations in the above article are of the electro-culture 
set made by Messrs. Harry W. Cox & Oo., Ltd., which was shown 


to visitors at the recent annual meeting of the Municipal Electrical 


Association, in London. 

This set is suitable for areas of from 10 to 15 acres, and consists 
of an induction coil, interrupter, switchboard, and. resistance for 
controlling the discharge, and a time-switch for automatically 
switching on and off the discharge at the required times ; this 
equipment is enclosed in a weather-proof hut, which can be 
electrically warmed to ensure dryness. A length of 25 yards of 
7/20 twin eable is supplied, together with a plug fitting, for con- 
necting the hut to the source of supply, also the necessary 
insulators for same and an earthing plate for connecting the 
negative pole to earth. This constitutes the apparatus required 
for generating. and controlling the H.T. supply to the discharge 
network, which consists of thin copper discharge wires supported 
from galvanised steel span wires, which are carried on suitable 
insulators attached to poles, Messrs. Cox supply and erect ‘the 
complete equipment, and provide the necessary supervision to 
ensure its successful working. 


IMPORTS OF HOLLAND. 


Tue following figures, showing the imports of electrical and 
similar goods, for consumption, into Holland during the year 
1915, are taken from the recently-issued official trade statistics; 
the figures for 1914 are added for purposes of comparison, and 
notes of any increases or decreases are given :— 


1914. 1915. Inc. or dec. 
Gulden. Gulden. Gulden. 

Machinery, steam, industrial and agricultural.— 

From Belgium ... 2,513,000 1,380,000 — 1,133,000 
,» Great Britain ... 6,481,000 6,070,000 — 411,000 
» .famburg ... 191,000 40,000 151,000 
» Germany ... ... 23,867,000 16,816,000 — 7,051,000 
» United States ... 2,678,000 1,570,000 — = 1,108,000 
» Sweden ... 838,000 481,000 + 148,000 
», Other countries 177,000 443,000 + 266,000 

Total... ... 36,245,000 26,800,000 — - 9,445,000 

Gutta-percha, raw.— 

From France 31,000 31,000 
Great Britain ... 549,000 29,000 520,000 
» Dutch Guiana... 744,000 85,000 — 659,000 
>» Java, ... ... 709,000 - 709,000 
» Other countries ... 113,000 200 —- 111,000 

Total... ... 2,146,000 116,000 — 2,030,000 

Gutta-percha manufactures.— 

From Belgium _.... ... 508,000 2000 501,000 
» Great Britain ... 176,000 241,000 + 65,000 
,» Germany ... 221 8,000 213,000 
,, Other countries ... 1,000 31,000 + 30,000" 

Total ... ... 901,000 282,000 — 619,000 

Iron wire.—- 

From Belgium __.... ... 4,143,000 140,000 — 4,008,000 
Great Britain 32,000 1000 31,000 
» Germany ... ... 18,577,000 6,651,000 — 11,926,000 
» Sweden ... 347,000 200 345,000 
,, Other countries ... 42,000 53,000 + 11,000 

Total ...  ... 23,141,000 6,847,000 16,294,000 
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1914. 1915. Inc. or dec, 
Gulden. Gulden. Gulden, 
Instruments, vhysical, chemical, éc.— 


From Belgium 884,000 17,000. 
» Great Britain ... 538,000 1,456,000 + 918,000 
» Hamburg ... 439,000 - 

» Germany ... 6,246,000 3,205,000 3,041,000 
» Other countries... 271,000 969,000 + 698 


Total ... 7,878,000 5,647,000 — 2,931,000 
Copper wire.— 


From Belgium... ... 90,000 90,000 
», . Great Britain .. 892,000 1,160,000 + 768,000 
Hamburg... ... 806,000 306,000 
» Germany ... ... 2,643,000 13,000 2,630,000 
» Other countries ... 78,000 1,599,000" + 1,521,000 
Total ... 3,509,000 2,772,000 737,000 

* Mainly from the United States. 

India-rubber manufactures.— 

From Belgium _... 2,417,000 1,000 — 2,416,000 
» Great Britain ... 2,271,000 3,010,000 + 739,000 
» Java ... 8,520,000 — 8,520,000 
» Germany ... -. 106,000 160,000 + 54,000 
» United States... 12,000 28,000 + 16,000 
», Other countries ... 912,000 724,000 — ~- 188,000 


Total ..- 14,238,000 8,923,000 10,315,000 
Steel wire.— 


From Belgium 


Great Britain ... 571,000 97,000 — 474.000 

», Germany ... 2,124,000 938,000 1,186,000 

» Other countries .., 70,000 12,000 - 58, 
Total... 3,346,000 1,049,000 2,997,000 

Glass manufactures.— 

From Belgium 195,000 37,000 158,000 
» Great Britain ... 114,000 116000 + 2.000 
»* Germany ... .... 2,206,000 2,331,000 + 125,000 
Other countries ... 13,000 49,000* + 

Total 2,528,000 2,533,000 + 5,000 


21,000 Gulden. 
Porcelain.— 


From Belgium _... ... 129,000 8.000 121,000 


» Great Britain 44,000 42000 2,000 
» Germany ... *... 1,400,000 1,914,000 + 514,000 
» Other countries ... 107,000 34,000 — 73,000 

Total ... 1,680,000 1,998,000 + 318,000 


Note.—Gulden = 1s. 8d. 


NEW PATENTS APPLIED FOR, 1917, 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Tuomrson & Co. 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford, 


_ 8,713. “Locking or securing devices for electric fittings.” Sr. HELENS 
Caste & Russer Co. ano J. C. Wuite. June 18th. 

8,721. “ Electric welding machine, &c., switches.”’ Britisu INSULATED AND 
Hevesy Cases, Ltp., P. Bucner & T. Rosinson. 18th. 

8,722. “ Removable electrical fuse carriers or connecting devices.” R. W. 


Biapes AND BritIsH & Hexssy Casies, Lrp. June seth, 

8,724. ‘‘ Electric motors.” L. R. McDonacp, June 18th. (U.S.A., June 
16th, 1916.) 

8,726. ‘‘ Device applicable to spring-controlled switches of telephone 
receivers.” A. S. Jonn. June 18th, 

8,738. ‘X-ray apparatus.” F. J. Harrow. June 18th. 
— Electrically-heated cooking stoves.” C. W. June 
th. 


8,748. “ Electric contact breakers.” Roits-Royce, Lrp., & F. H. Royce. 
June 18th. 


8,759. “X-ray tube stand and table.” E. E. Grevure. June 18th. 
8,791. ‘“ Automatic voltage regulation.” J. c. Topman. June 19th. 


8,792. “Ignition devices for explosion motors.”” M. A. Vio.et. June 19th.~ 
(France, June 23rd, 191) 


8,814. Means for adjusting electric and» gas lamps.” G. E. Ert.incer. 
June 19th. 


8,826. ‘‘ Portable electric drier for local drying of drawings, &c.” T. 
Lavenper & J. R. Panneit. June 20th. 


8,836. “ Electrical welding machines.” W. H. Rocerson. June 20th. 


8,852. “ Vaporising and ignition means for internal-combustion engines 
liquid fael.” J. Rosson. June 20th. 


8,854. Electric locomotives.”” British THomsoxn-Houston Co. (General 
Electric Co., U.S.A.). June Sach: 


8,894. Wireless telegraphy, &c.” H. ven Kramer. ‘June 2ist. 
8,908. “ Electric regulating resistances.” C. R. Hovucn, June 2ist. 
8,926. Electrical treatment of gases.’ E. Brapiey. June 2ist. (U.S.A., 
2ist, 1916.) 
8,933, 8,934. “‘ Dynamo-electric machines.” British THomson-Hovuston 
Co. & A, A, June 2ist. 


8,937. “ Electrically-driven road vehicles.” F. 1a Rocne. June ist. 

8,940. Indicating electrical instruments.” G. A. Cueernam., June 2ist. 

8,945. “ Rotary transformers or converters." “Crypto Execrrica, Co., 
H. G. Smarr, C. R. Suaw & J. G. Suaw. June 2ist, 

8,964. “Electric cables or conductors.” T. S. Seymour. June 22nd. 


8,992. Rubber-insulated electric cables or conductors.” E. A, BayYLes. 
June 22nd. 


8,995. ‘* Device for testing electric ignition of internal-combustion engines.”” 
F. W. Murray. June 22nd. 


9,014. ‘Electric transformers for electric furnaces, &c."" J, Brissy, June 
nd 


nd 9,017. “ Sparking plugs for ignition.” K.°E. L. Guinness. June 22nd. 
9,024. “ Interrupters of magneto-electric “machines.” M, S. CONNER AND 
C. C. Puckxerrs, June 23rd, 


9,025. “ Electromagnetic submarine mine with switchboard control.\? J. W. 
Pattison & W. Pattison. June “23rd 


9,039. ignition plug for internal-combustion engines.’” 
E. W. Wuiston. June 


9,047.“ Electrical temperature regulator.” R. W. M. Tuomson., June 


9,061. “ Braking systems for electrically-driven vehicles.” British 
son-Houston’ Co. (General Electric Co., U.S.A.). June 23rd 


PUBLISHED SPECIFICATIONS, 


i913. 

27,657. Execrric Incanpescent Lamps. Progress Motoren und Apparatenbaw 

Ges. October 14th, 1913. ‘ 
1916. 

The numbers in parentheses are those under which the specifications wil be 
printed and abridged, and all ‘subsequynt proceedings will be taken. 

2,728. Power-DeveLorinc Apparatus. ~ Westinghouse Machine Co. Septem- 
ber 22nd, 1915. (101,530.) 

3,067. Execrric Furnaces. T. H. Watson & Co., H. A. Greaves and H. 
Etchells. March Ist, 1916. (106,626.) 

4,067. Macnetos. C. C. W. Simpson & R. G. le Noir. March 18th, 1916. 
(106,628.) 

5,466. Tecernony. Soc. Francaise Radio-Elec- 
trique. March Ist, 1915. (Addition to 5,458/16.) (100,282.) 

7,649. Execrric Brakes, cuier.y ror Looms. J. F. Crowley. May 30th, 
1916. (106,663.) 

7,672. Apparatus FOR ForMING ENLARGEMENTS ON THE STEMS OF METALLIC 
Fitament Execrric Lamps. Morris & Whitham, and J. A. Allison. May 30th, 
1916. (106,664.) 

7,708, Rotary Exectrric Transrormers. Crompton & Co. and N. Pensa- 
bene, May 3ist, 1916. (106,667.) 

732. STARTING INTERNAL-COMBU stion Enoines. Bosch Magneto Co, June 
1915. (100,683 

Exectrica. Devices. A. E. Bennett. June 15th, 
1916. (106,693.) 

8,740. Protective Devices ror Dynamo-ziectric Motors. G. Ellison and 
J. Anderson. June 2ist, 1916. (106,697.) 

Crocks; I. H. Parsons & A. E. J. Ball. June 30th, 1916. 
(106,7' 

9,655. Exvectrica. SiGNaitinc Sysrems. Sterling Telephone & Electric Co., 
F. G. Bell & W. C. Davey. July 8th, 1916, (106,706.) 

10,622. Devices or ApparatUs FOR REGISTERING THE CoasTING AND STOPPAGE 
Time oF ELE&CTRICALLY-DRIVEN Venicies. W, O. Wade & C, C. Chappelle. 
August 26th, 1915. (101,290.) 

11,175. Mercury axp INpUcTION Com.. L. B. Miller. August 
8th, 1916. (106,724.) 

13,173. Dynamo-gLectric Icnirion Aprraratus. G. F. Cooke. September 
16th, 1916. (106,745.) 

13,805. AutomosiLe Evecrrica. AprraraTUs FOR WELDING, SEARCHEIGHT, AND 
purposes, Tilling-Stevens, Ltd., & P. F. Smith. September 28th, 1916. 
106,752 

13, MEANS IN VEHICLES HAVING AN ELEecTRIC TRANSMISSION FOR V :NTI- 
LATING AND Exectric Generators AND “Motors Tilling-Stevens, 
Ltd., and P, F, Smith, September 29th, 1916. (106,754.) 

14,466. Execrric Furnaces. J. W: Moffat. October 11th, 1916. (106,760. 

14,739. or REeACTANCES IN ALTERNATING-CURRENT~ Execrric Circuits. 
1, E. Aske. October 17th, 1916. (106,762.) 

18,046. Automatic TELEPHONE Systems. Automatic Telephone Manufactur- 
ing Co. February 14th, 1916. (104,164.) 

18,300. Automatic TeLerHone Systems. Automatic Telephone Manufactur- 
ing Co. December 31st, 1915. (103,116.) 


Artificially Loading Hydro-Electric Generators on Test. 
—In the General Electric Review for April, Mr. R. Treat des- 
scribes a convenient method of loading a turbine-driven generator 
for testing purposes without the use of water resistances, which 
has been used frequently by Messrs. R. A. Ross & Co., consulting 
engineers, of Montreal, since 1907. It consists in connecting 
another generator to the machine under test, with one phase 
reversed, so that it runs in the opposite direction of rotation as a 
synchronous motor. When both machines are up to speed, and are 
excited to full voltage, the gates of the wheel which is motoring 
are gradually opened until the required load is obtained, the wheel 
acting as a water brake. The generator and motor fields niay then 
be varied to produce any power factor and voltage that may be 
desired. 

It is found best to make the connections and close the main 
switches, and excite both machines, before admitting water to the 
generator wheel. When both machines are turning over, the 
reversed rotation of the motor should be verified. The voltage and 
speed of the generator are then raised to normal, and water is 
admitted slowly to the motor water-wheel to produce the desired 
load. The readings of the generator instruments indicate its 
output ; those of the motor need nét be taken into consideration. 
The governor mechanism should be disconnected from the motor, 
but an attendant must stand by to shut off the water in the event 
of the circuit-breaker opening. Only a small gate opening on the 
motor water-wheel is needed to produce full load on thé generator. 
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